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NEWS IN PERSPECTIVE 


ECONOMIC CLIMATE 


e-ovendant risk of a bust. 


Chairman Roger M. Blough. 


; 


OPTIMISM seems to have replaced the 
doubts that were plaguing businessmen 
only a few weeks ago, despite the fact 
that inventories are tending to accumu- 
late and manufacturers' backlogs are 
lower than they were last fall. Inven- 
tories have not yet touched their 1957 
peak again. 


REASONS FOR TURNAROUND are many. 
In part, it may have been sparked by 
realization that a stock market decline 
did not necessarily fore-shadow a de- 
pression and that the market remained at 
historically elevated levels. Further- 
more, Congress, though bent on enact- 
ing many measures calling for spending 
opposed by the Administration, was not, 
it became clear, going to push the budget 
deeply into the red. Business stability, 
too, waS an encouraging factor, indi- 
cating prosperity without boom and the 
iat yekolatwalohel. 
eeens Of Stability--or at least no fur- 
ther tightening--in Federal Reserve 
Fiscal policy have encouraged execu- 
tives to become more expansSion-minded. 


CALL IT AN "AVERAGE YEAR," but, it 
looks like the best average year we may 
Ever have, according to U. S. Steel's 
He points 
out that 1960 never was destined to be 
the boom year some persons expected. 


| "PERPETUAL ECONOMIC MOTION" is not 

a law, GE's Chairman Cordiner warned in 
his remarks for the company's big annual 
ishareholders' meeting, held this year in 
‘Chicago's Civic Opera House. Competition 
is going to’ be intense in the '60"s, and 
we are going to have to work to get the 
business, he added. Only threat he sees 
to continued economic prosperity: loss 


of buyer confidence. One device to get 


big orders: new leasing arrangements 
“that help capital goods customers with 
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their capital needs and smooth out the 
ups and downs in our income and work- 
load," noted GE'S Pres. Paxton. 


; MANAGEMENT VIEW 


MERCHANDISING UTILITIES among com- 
bination companies are more aggressive 
than their non-merchandising counter- 
parts, though this extra-aggressiveness 
is evidently not prevalent in the same 
proportion in the straight-electric 
companies. Westinghouse utility sales 
ofiictals learned this in a survey. of 
170 investor-owned utilities. An edge 
in loadbuilding results goes to the 
straight electric companies in any case; 
though--the per-customer consumption 
of electricity averaging nearly 500-kwh 
more than among the combination com- 
panies. 


a 


finsttimes. sis reported to be the condi= 
tion that induced So. California Edison 
to undertake the 360-megawatt nuclear 
power project--the first confirmed ac- 
tion on the preposals for 300-megawatt 
plants: by California utilities, as re- 
ported to the Joint Congressional Com- 
mittee by AEC's Chairman McCone. So. 
California Edison's Chairman Quinton 
notes that studies indicate that the 
plant could generate electricity at a 
cost competitive with conventional means. 
Said another So. Cal. Edison spokesman: 
"Before, construction would have been on 
a cost-plus basis. But now, enough is 
known about building atomic plants that 
companies can make concrete bids." 


COMPLEX MANAGEMENT FUNCTIONS are 
growing more so, according to Common- 
wealth services: Press W. Be. Tippy. . % 
and that's where the consultant comes 
in--more and more. The firm has pre- 
pared a new 40-page booklet to describe 
the consultant's role in business man- 
agement and to "highlight the growing 
complexity of management functions." 
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Says the Commonwealth Services book: 
"Both large and small firms can use 
consultants temporarily to gain the 
competitive advantages of more compre— 
hensive staff work." Among such ad- 
vantages: an independent analytical 
approach, an objective view. . . and 
broadened horizons for personnel through 
contact with outside viewpoints. 


UTILITY BUSINESS IN MEXICO is bet- 
ter as a government-operated develop- 
ment, while private capital is better 
off in industrial and commercial enter- 
prises. Henry B. Sargent, president of 
American & Foreign Power Co., Inc., made 
this observation as his company sold its 
properties to the Mexican government for 
$65-million. "Under existing conditions 
in Mexico," said Mr. Sargent, “this is 
better for the Mexican people, as well 
as for our shareowners." The Mexican 
SubSidiary's president, David H. Matson, 
reported to "appear unworried for an 
official whose company had been nation- 
alized," added: "it was a good deal 
all around." 


THE ONE DEPRECIATION METHOD that 
regulated utilities can support, in the 
opinion of James. K. Polk, is the price 
level basis adjustment calculation, 
which "adequately takes care of the in- 
flation factor and truly matches the 
dollar of revenue with the dollars of 
expense." Mr. Polk told the recent 
National Conference of Electric and Gas 
Utility Accountants: the Congress is 
thoroughly considering this subject 
» ee and I urge you to give’ itucamea. 
study. 


NATIONAL WATER CRISIS, says the Sen- 
ate Select Committee on National Water 
Resources, is bound to come "unless water 
resources development programs are re- 
shaped to meet rising new problems." 

The senators point out that in most 
areas, the "key to adequacy" of water 
supply is dam and reservoir construc-— 
tion. They add that few river basins 
have anything like adequate capacity to 
meet regional growth needs. 

Here's how witnesses view the prob- 
lem: 


Electric Utility Barometer 


(Source: Edison Electric Institute) 


1959 COMPARED TO 1960 


WEEKLY KWH PRODUCTION 
(EE! FIGURES) 


WEEKLY AVERAGE PER MONTH 
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STEAM-ELECTRIC PLANTS in 20 years 
will have developed a king-sized thirst, 
according to the Senate Select Committee 
on Water Resources. Some 260-billion 
gallons of water or more per day--about 
2-1/3 times the average flow of the 
Mississippi at St. Louis or over 3 times 
present use--will be required. This 
amount is almost half the country's 
daily consumption. but only about one- 
percent is actually consumed in steam 
plants. 


National power demands by 1980 were 
estimated by FPC for the Senate Select 
Committee as 388,780,000-kw peak. EEI's 
estimate was 501,000,000-kw peak. Pro- 
jection given by the American Public 
Power Association was almost double that 
of EEI. The senators used the govern- 
‘ment agency's figures for their conclu- 
‘Sions on water needs. FPC thinks steam 
plant power will triple by 1980 (to-totat 
'3$70-million kw) and that hydro genera- 
‘tion will rise from 30-million kw to 
over 64-million kw. EEI thinks investor- 
jowned steam plants will quadruple and 
‘hydro plants will double. 


A-power growth by 1980 was not pre- 
eected by FPC, but EEI expects it to 


account for only 8-percent of investor- 
owned capacity. (AEC has given esti- 
mates ranging all the way from 10.8- 
percent to 58.6-percent of total capac- 
ity.) Water use by A-power plants is 
about equal to that of steam plants. 


Present hydro capacity is but a 
fourth to a third of the potential total, 


esources for the Future, Ine., feels. 
Further, it says that progress in hydro 
development technology may offset rising 
Sao So that the ultimate limit of 
hydropower is not yet in sight. 

REA estimated that the capacity of 
its generating plants would increase to 
b-million kw by 1980. 


NATIONWIDE SURVEY of water use in 
1960 is being undertaken by the Geo- 
Logical Survey. The inventory will use 
mecial categories: (1) public supply; 

2) self-supplied industrials; (3) steam- 
plectric utility power plants; (4) irri- 
pation; (5) rural domestic; and (6) water 
Dower. 


$30-MILLION CUT in public works ap- 
bpropriations is advocated by the U. S. 
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Chamber of Commerce. It asked Congress 
to call a halt to public spending on 

the following projects: Southwestern 
Power Administration; Southeastern Power 
Administration; the new TVA Melton Hill 
Dam and Reservoir; and TVA's fertilizer 
business. Private industry, said the 
Chamber, can do all these jobs without 
cost to the government. 


TRIMBLE BILL "would lead to untold 
Dial LoOnSs Ol 1d0LLars=tor=Constructi on. of 
economically infeasible and fiancially 
unsound federal projects," an NAM spokes- 
man told the House Public Works Commit- 
tee. He pointed out that this comprehen- 
Sive development bill "fails to declare 
a policy of natural resources develop- 
ment designed to encourage the private 
enterprise system." 


COLUMBIA BASIN already has more than 
$1-billion invested by AEC in plant and 
equipment. Projects already authorized 
will raise this by another $500-million. 
AEC specialists told the Columbia Basin 
Interagency Committee that it is spend- 
ing in the seven-sState area at a rate in 


excess of $300-million a year. 


DIVIDEND TAX WITHHOLDING, under in- 
vestigation by the Senate Finance Com- 
mittee, is being looked at thoroughly. 
Results of the inquiry to date indicate 
that the investigation is being con- 
ducted from the viewpoint of meeting 
possible objections that business may 
raise before any plan is submitted to 
Congress. Government figures that it 
can get another $400-million a year in 
taxes if honest reporting of dividend 
and interest income is enforced. 


NON-FARM CUSTOMERS will outnumber 
farmers on REA lines by 1965, Adminis- 
trator Hamil told the Senate Appropri- 
ations Committee. Hamil, in turn, was 
told by Sen. Ellender (D.,. La.) that REA 
should not venture into towns with (or 
approaching) a population of 1,500. 
Hamil noted that there was no such re- 
striction in the law; however, in a 
statement for EL&P, (p.- 81), he quotes 
tiesAgtu sudeianition of) "ruralvarea™ as 
any area not having a population in 
excess of 1,500. (See story, page 79.) 


ture, says Presidential aspirant Syming- 
ton, is water resource development. He 
emphasizes multi-purpose projects. 
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EQUIPMENT ORDERING RATE in industry 


marketS is better this year, report sev- 
eral of the key suppliers to electric 
utilities. GE's Cordiner noted ind 
Chicago press conference the end of April 
that orders are running 8-9 percent above 
the '57-'58 low-ordering years. At 
Allis-Chalmers, incoming orders for 
electrical and mechanical apparatus are 
running 10-percent over '59 volume, 
pbuilding a $248-million backlog. Bab- 
cock & Wilcox reports a 9=percent re- 
duction in order backlog since the end 

of the year, but incoming orders are 
running at double the first quarter 

rate. 

(Implementing its new policy of pub- 
lishing prices ate current market levels, 
GE dropped book prices 5-percent on 
transformers 2000 through 7500-kva. ) 


WASHINGTON WATER POWER was allowed a 
rate of return between 5.75= and 5.9- 
percent by the Washington Commission, 
receiving an increase of $1.6l-million, 
or 72-percent of the amount the utility 
originally requested. (For full dis- 
cussion of this order, see "Regulatory 
ReEVLew sin -BuGr a June So.) 


USE IS UP, PRICE IS DOWN--"Please 
keep this in mind when you read or hear 
about electric rates," ConEdison tells 
the public in a newspaper ad Series. 
"Here dre the facts," the message) says. 


NUCLEAR CONGRESS SKIPS ‘61, ina 
policy change (from annual sessions) 
that “reflects the current needs and in- 
terests of the engineering and scien- 
tific professions and the nuclear indus- 
try. Speaking for the Engineers Joint 
Council (sponsor of the Congress), B&W's 


THE IRVING TRUST 


INDEXES SHOW: Bond Averages 


"AAA" 
WAA" 
wan 
Stock Averages Preferred—-$ Yield 
3/31/60 4/30/60 
4.87 4.91 
5.03 4.93 
OO 5.06 


Lauchlin M. Currie expressed the hope 
that more fresh material will be avail- 
able after a two year interim. . . and 
that other organizations would help to 
minimize demands on those connected with 
the nuclear industry. (For report on 
the '60 Nuclear Congress, see page 86.) 


--From Irving Trust: 


New money financing of $361,773,- 
000 (60-percent electric) was the 


second highest since mid-1958. 


AAA-Two issues marketed in April. 
During the first week, $30-million of 
Commonwealth Edison (refunding protection: 
until 1965) yielding 4.625-percent was 
poorly received and on April 19 the 
Syndicate was dissolved. On the last 
business day of April, $30-million of 
Cincinnati G.&E. (no refunding protec— 


tion) to yield 4.875-percent. § 


in April. The largest being the $18- 
million rights offering of Wisconsin 
Electric Power, to yield 5.58-percent. 
Remaining issues were all sold di- t 
rectly to the publi¢e, the -largenuee: , 
these being the $16-million of Middle 
South Utilities, well received ata 
yield of 3.83-percent. West Penn 5 
Electric ($10,656,000) to yield 4.63- 
percent, Transcontinental Gas Pipe Line 
($15,280,000) to yield 4.94-percent and 
California-Pacific Utilities ($718,000) — 
to yield 4.73-percent, were also P 
well received. 

After _a three month rise, prices 
on bonds moved downward, while prices a 
on both preferreds and commons were mixed. 


‘ 
S 


There were five common offerings § 
F 
q 


March 31, 1960 April 350, 1960 a8 
PAYLelarto Maturity 


4.49 4.55 | 
4.50 4.56 | 
4.67 4.73 
Common—$ Yield Price/Earnings Ratio 
3/31/60 4/30/60 3/31/60 4/30/60 — 
4.23 4.23 17.5 17.4 
4.39 4.41 17.6 1726 
4.29 4.23 loan 


16.3 
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BETHEA CLAMPS WITH 


A BUILT-IN SAFETY MARGIN 


Millions of Bethea Clamps have been supplied to electric utilities in this 


country and abroad. All are designed, tested, produced and guaranteed 


to meet the most rigid industry requirements. — — 


For example, Bethea straight dead end clamps offer unusual effective- 


ness and economy—for every application. From two U-bolt standard 


styles with superior holding power, to multi U-bolt “specials” for greased 
Y p gp p g 


core conductors, all have been designed for easy installation and hot 


workability. Materials are 356-T6 aluminum alloy body and keeper, 


high strength steel hardware and stainless steel cotter pins. 


A dead end for every general and special application— 


Write for catalog and Pittsburgh Testing Laboratory Data. 


A BETTER WAY FROM... 
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QUALITY CABLE FITTINGS 


10th YEAR 
OF SERVICE 


COMPANY, INC. 


P.O. BOX 1407 — BIRMINGHAM, ALABAMA 
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In A Kansas City P. & L. Case 


Utility Wins over Employees 
On “Unfair Labor Act” Plea 


A recent labor relations case deal- 
ing with employee seniority rights, 
decided in favor of the Kansas City 
Power & Light Co., is of significant 
interest generally and specifically 
to the utility industry. 

A Missouri court decided (Miller 
vs. KCP&L Co., C.C.H. 39 Labor 
Cases 69,200, Missouri, Feb. 1, 1960) 
that certain seniority rights of two 
employees had not been violated 
and that they could not recover 
from the utility. 

The two KCP&L employees had 
sued for reinstatement in jobs from 
which they claimed they had been 
displaced by their employer and for 
damages for an alleged breach of a 
collective bargaining contract. 

For many years, contended these 
employees, they had worked under 
a collective bargaining agreement 
that among many other provisions, 
established seniority rights. An- 
other member of this bargaining 
unit had been promoted to a super- 
visory position and several years 
later transferred back to this unit. 

At the time of his promotion his 
seniority was less than that of these 
employees, but, since the supervisor 
continued to accumulate bargain- 
ing unit seniority, KCP&L main- 
tained he had the right to “bump” 
and displace both of these em- 
ployees. 

One of the defenses of the com- 
pany to this action was that these 
circumstances described an unfair 
labor practice over which the state 
counts had no jurisdiction or con- 
trol and that this offense, outlined 
by these employees, was governed 
by the provision of the federal labor 
law that, “It shall be an unfair labor 
practice for an employer... by dis- 
crimination in regard to hire or 
tenure of employment of any term 
or condition of employment, to en- 


78 


yvenigement 


courage or discourage membership 
in any local organization.” 

The Missouri court said, “They 
did not plead or allege that the dis- 
crimination complained of in their 
petition was done ‘to encourage or 
discourage membership in any labor 
organization’ or that the employers’ 
action was inspired by any conduct 
of these employees in commerce 
connected with their union mem- 
bership or by any other activity in 
which they have been engaged. 

“Conduct that constitutes a 
breach of a collective bargaining 
agreement is not for that reason 
alone an unfair labor practice. Pro- 
posals to make breach of contract 
an unfair labor practice were be- 
fore Congress when it enacted the 
Taft-Hartley Law but were spe- 
cifically rejected by the Conference 
Committee on the ground that once 
the parties had entered into an 
agreement enforcement should be 
left to the usual processes of the law 
and not to the National Labor Rela- 
tions Board.” 

To this the court added, “AI- 
though the National Labor Rela- 
tions Act in its original form and 
as maintained by the Labor Man- 
agement Relations Act, recognizes 
the right of employees to bargain 
collectively through unions, it 
should be noted that no provision 
of the act confers upon an individ- 
ual employee the right to enforce 
his rights under a collective labor 
agreement action.” 


Middle West Service 


Pension Plan Survey 
Shows Utility Uses 


A career-type pension plan pro- 
viding for retirement at age 65 with 
no annuity maximum specified is 
the most dominant kind in electric 
utility practice today. A survey of 
94 major utility companies, just 
completed by the Middle West 
Service Co., disclosed the extent to 
which these and other features have 
been adopted in the industry’s pen- 
sion plans. 

All plans specified a retirement 
age of 65 for men, and 76 plans used 
the same age for women (with 17 
plans specifying age 60, one age 62). 
In 80 of the plans there is no maxi- 
mum annuity, while an amount is 
specified in the other 14 plans. 

Employee contributions are in- 
volved in 51 of the plans, but not in 
43. There is a provision for vesting 
in 66; none in 28 of the plans. | 

Other features appeared less fre- 
quently in the descriptions recorded 
by the Middle West study, although 
there were a number of definite 
preferences revealed in the tabula- 
tions. A summary of other data 
compiled by Middle West follows: 


FUNDING NUMBER OF PLANS 
Insured 34 \ : 
Trusteed 53 
Insured and Trusteed de 


ELIGIBILITY 


Immediate 
Age only 5 


Service only 26 
Age and Service 50 
Age or Service J 


TYPE OF PLAN 


Career Type 79 
Supplementing Soc. Sec.—69 
Deducting Soc. Sec.—10 

Final Earnings Type 14 
Supplementing Soc. Sec.—12 
Deducting Soc. Sec.—2 

Variable Annuity Type 
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REA-25 Years Olc 


Has Controversial Pa 
Promises Co-ops 


Healthy Future 


“REA has ‘come of age,” the 
Secretary of Agriculture has said. 

With an anniversary last week, 
the age of the Rural Electrification 
Administration is now 25. Remark- 
able growth and success over this 
quarter-century is acknowledged 
by all, supporters and critics alike. 
And, there are many of each view 
and a few shades between .. . for 
one thing the REA program has not 
outgrown is controversy. 

Secretary Benson’s remark about 
growing up was pointed: “In the 
interest of fairness to all,” he said, 
“and in the interest of its own fu- 
ture financial strength, the system 
should pay interest rates at least 
equal to the cost of money to the 
Government and then start 
moving forward to obtain supple- 
mental financing from private 
sources.” 

Such actions, promised the Sec- 
retary of Agriculture, “would elimi- 
nate one of the criticisms of REA 
...and a criticism that will increase 
unless a change is made.” 

Today, criticism of the REA pro- 
gram ranges from mounting objec- 
tion to this favored financing posi- 
tion (See “Co-op Profiteering at 
Taxpayers’ Expense ..., ” EL&P 
May 1, 1960, page 33) to increasing 


> FEDERAL PROJECT 
IRAL ELECTRIFICATION 
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RURAL ELECTRIFICATION: ‘’R E A COMES OF AGE. 


concern for the extent to which 
co-op competition for non-farm load 
has been growing. 


But, any way you look at it, the 
REA program has come a long way 
in the 25 years since Pres. Roose- 
velt’s Executive Order 7037 set up 
the depression-time emergency re- 
lief agency, which only a few 
months later became something 
closer to the “bank” that it remains 
today. 


Here’s what the REA program 
looks like in 1960: 


e Well over $3-billion has been 
spent building the rural electric 
lines ... and a market for consumer 
goods created by the program has 
brought about sales in excess of 
$12-billion for appliances and elec- 
trical equipment. 


e REA borrowers’ net worth is 
more than $600-million ($602-mil- 
lion on Jan. 1, 1960), some 18.2- 
percent of their total assets; and 
REA borrowers, by 1960, had made 
principal and interest payments of 
more than $1-billion to the govern- 
ment. 


Most REA-financed co-ops got an 
early start, so that the “typical” 


REA borrower today is 22 years 
old. Locally-owned and locally- 
managed, it serves nearly 5,000 
meters located in parts of three 
counties. With a net worth of $630,- 
000, it has borrowed a total of $3.5- 
million (in several loans from 
REA), repaid in principal and in- 
terest about $1.2-million—about 
$150,000 ahead of schedule. 


Rural KWs—Before and 
Since the REA 


In 1960, electrification of rural 
U.S. is nearly a saturation accom- 
plishment, insofar as service to the 
nation’s farms is concerned. (Only 
Sweden, Denmark and France pre- 
ceded the U. S. to this high degree 
of coverage.) 


Even with the remarkable growth 
of the REA-financed co-ops, though, 
all credit for rural electrification 
cannot be given to the REA pro- 
gram—far from it. And, here’s 
where controversy over the REA 
becomes most heated. 


Of all farms receiving electric 
services, about 43-percent (in 1958) 
are served by investor-owned com- 
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Pre-electrification down on the farm—rough 
on the housewife, here heating flatirons on the 
wood-burning range... 


More questions about REA program were an- 
swered in schoolhouse meetings than in any 
other place... 


Says REA: Thoughtful crews discussed location 
of poles with each home owner before digging 
holes... 


C0-OPS ARE MEMBER-OWNED AND CONTROLLED 


First Co-op offices were simple affairs, often 
set up in renovated Main street stores or ware- 
houses. 


panies; and in addition, 40-percent 
of the electricity being distributed 
by REA co-ops is being supplied to 
them (at wholesale rates) by the 
electric companies. 

The most provocative question is: 
How would rural electrification 
have developed without the REA? 

An extremist among REA sup- 
porters (like Oklahoma’s Rep. Carl 
Albert, for example) can, and does, 
contend that “if this job had been 
turned over to the private utilities, 
it would not have been finished in 
a thousand years.” 

The record, going way back to 
pre-REA days, begs to differ. 

REA protagonists argue two 
points particularly: (1) the private 
power companies wanted little part 
of the unprofitable job of running 
power lines to the remote and scat- 
tered farms of America in the ’20s 
and 730s; and (2) with the establish- 
ment of REA, they still held back, 
making no real move to pick up the 
government’s challenge in the form 
of $100-million loan fund set up by 
Congress to launch farm electric de- 
velopment under the then newly 
authorized REA. 

But, the electric utility industry 
claims this record of interest (and 
action), going back before the turn 
of the century: 

e Some U. S. farms had been 
electrified as early as 1898, and a 
first survey by a committee of Na- 
tional Electric Light Assoc. showed 
177,561 electrified farms by the end 
of 1923. By 1933, electricity had 
been made available to probably 
more than a million farmers, and 
although only about 713,000 actual- 
ly accepted this service, this repre- 
sented more than 15-percent of the 
total of all farms electrified today. 


e Through good times and bad 
in the years since, electric utilities 
have contributed as many or more 
dollars than even the U. S. Dept. 
of Agriculture to support farm elec- 
trification research. (In 1960, power 
companies are participating in more 
than 200 farm research projects, ac- 
cording to EEI.) 

e Slowed down in The Great De- 
pression, expansion of rural elec- 
trification was far short of what 
utility men and farm leaders had 
hoped for, with the farmer’s lack of 
purchasing power the chief ob- 
stacle. The job had just got started 
on a large scale before the depres- 


sion, utility men advised the Roose- 
velt Administration in the fall of 
1934 .. . and renewal of farm pro- 
grams was planned for 1935. 

e Since 1933, the utility industry 
had indicated willingness to coop- 
erate with a plan to provide long- 
term financing at lower interest 
rates than private capital could pro- 
vide. When this resulted in the birth 
of REA, and Administrator Morris 
L. Cooks asked the power com- 
panies to submit a nationwide pro- 
gram for putting the $100-million 
to work in rural electrification, such 
a program was proposed: In fiscal 
1935-36, 79,000 miles of new rural 
lines for serving some 286,000 cus- 
tomers. 


“Preference” Thwarts Private Utilities 


The 1935 proposal of the private 
companies was never acted on by 
the REA, according to an EEI his- 


a 


z 


tory (“Rural Electrification in the 
U.S.,” released early this year). In ~ 
July of 1935, Administrator Cooke — 


announced that preferences for 


REA loans would be given to “ap-— 


plications from municipalities and — 
other agencies of the state and to _ 


non-profit associations such as co-~ 


operatives.” Though investor- 
owned utilities would be allowed to 


apply for loans (in contrast to the 


original legislation which did not — 


permit this), preference was to be 


given to governmental units and 
co-ops, so that in practice, few in- 
vestor-owned companies could bor- 


¢ 
‘ 
i 
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row from REA funds. (See box on 


page 83.) 
To this day, the investor-owned 
utilities maintain they have a keen 


interest in bringing more of the 
benefits of electrification to Amer-— 


ica’s farms. In addition to their re- 
search activities, there are some 400 


other company-sponsored activities 
aimed toward more effective elec-_ 


tric service on the farm, together 


with numerous related develop- 


ment and promotion programs. 
EEI’s Managing Director Edwin 
Vennard recently stated the private 
power companies’ position this way: 
“Obviously, there are differences” 
between REA cooperatives and 
power companies—largely in the tax 
treatment and method of financing. 
But there are many areas in which 
we have a common interest—princi- 
pally in the field of sales. Let us try 
to expand our working together in 
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Administrator Hamil: REAs Feel Obligated to Serve ALL Unserved Rural Persons . . . 


As the REA program reaches its 
25-year milestone, the concept of 
its future role takes on new interest. 
With this in mind, EL&P asked 
Administrator David A. Hamil to 
respond to this key question: How 
far is it proper for rural electrifica- 
tion to expand . . . and what is the 
2xtent to which expansion of the 
REA-financed systemis is “fair” com- 
petition with investor-owned sys- 
fems? 

Mr. Hamil expressed this view- 
0int: 

“Since the end of World War II, 
rural electric systems financed by 
REA have been adding new con- 
sumers at a rapid rate. An estimated 
139,000 new users were added to 
REA-financed power lines during 
1959, and in the continental United 
States, five out of six of these new 
-onsumers were non-farm con- 
sumers. 

“At the same time, existing con- 
sumers increased their use of elec- 
ricity, boosting demand still higher. 
According to early estimates, farm 
-onsumers on rural lines consumed 
in average of 4,200 kilowatt-hours 
of electricity in 1959. The average 
‘or all consumers rose to 5,200 kwh 
or the year, up from 4,720 kwh the 
year before. 

“The increase in the number of 
tural consumers and the demand 
or more power are signs of pro- 
‘ound changes taking place in rural 
America. There’ are more com- 


muters, suburbanites, retired peo- 
ple on rural lines. There are new 
rural business firms, industries, 
mines and processing plants. 

“The Rural Electrification Act, 
which is the statutory authority for 
REA, permits REA loans to be 
made for the purpose of financing 
the construction and operation of 
generating plants, electric transmis- 
sion and distribution lines, or sys- 
tems for the furnishing of electric 
energy to persons in rural areas 
who are not receiving central sta- 
tion electric service. The Act de- 
fines “rural area” as any area not 
included within the boundaries of 
any city, village, or borough having 
a population in excess of 1,500 in- 
habitants. The term “rural area” 
specifically includes both the farm 
and non-farm population thereof. 

“Tf they are to stay in business, 
REA borrowers must continue to 
meet the growing demand for power 
in their service areas. As new fam- 
ilies—or new businesses—move to 
areas served by REA-financed sys- 
tems, the systems should make 
every effort to serve these newcom- 
ers. REA will continue to make 
loans to assist its borrowers to in- 
crease system capacity to meet the 
rising demand. 

“As demand increases, many 
REA borowers will face a continu- 
ing problem in finding suitable 
sources of wholesale power. In the 
matter of generation and transmis- 


sion loans, it is an REA policy of 
long standing that it will approve 
G & T loans only under the follow- 
ing conditions: 

1. When no adequate and de- 
pendable source of power is 
available in the area to meet 
the needs of the distribution 
system; or 

2. Where the rates offered by 
existing power sources would 
result in a higher cost of pow- 
er to the system than the cost 
from facilities financed by 
REA. 

“In summary, most REA-financed 
electric systems are expected to 
grow in the years ahead, both in 
the number of consumers they 
serve and in the average amounts 
of power they deliver to each con- 
sumer. These systems are primarily 
interested in serving rural areas, 
and they feel it is their responsi- 
bility to make every effort to serve 
all unserved rural persons, whether 
farmer, suburbanite, or industry. 
They also feel there is and will con- 
tinue to be plenty of business for 
everybody. Occasionally, they and 
other power suppliers seek to serve 
the same loads. Who serves them, 
in our opinion, must be a matter for 
local determination. In many in- 
stances mutually satisfactory ar- 
rangements have been worked out 
for service to such loads. This is an 
old and acceptable way of doing 
business in America.” 


his field. There is much to be done 
n research, planning, promotion 
and advertising—where we can help 
2ach other and the farm customers.” 

All electric utility industry ex- 
scutives cannot agree wholeheart- 
sdly with this position of “peaceful 
‘0-existence” with the REA co-ops, 
1owever. Nor do the co-ops return 
he compliment, with any unanim- 
ty at least. 

Hostility of REA supporters to- 
vard private power goes way back, 
f course. They readily concede that 
he most significant thing about the 
arly development of the REA was 
he simultaneous development of 
ublic power .. . that it was not by 
iccident that the same George Nor- 
is who fathered the first REA bill 
so fathered the TVA. 
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In the years since, the REA pro- 
gram has been pushed relentlessly, 
as a spearhead of the public power 
movement, by a number of “great 
champions.” Since 1942, when the 
National Rural Electric Cooperative 
Association was set up, dedicated 
organization and leadership of the 
public power extremists have 
drawn a sharp and uncompromising 
battle-line. For example, at its most 
recent annual meeting, NRECA of- 
ficials told the membership: 

“Tn the years ahead . . . a continu- 
ing public relations program will be 
increasingly important to success- 
ful operation of rural electrics. Pol- 
iticians will listen first to majority 
urban voters who are getting sick 
and tired of reading about “pam- 
pered farmers” and high govern- 


ment payments in the field of agri- 
culture. With only 11-percent of the 
people of this country aware today 
of the true ownership of America’s 
Rural Electric Systems, it is im- 
perative that we lose no time in 
(Continued on page 83) 


Today, Co-op headquarters are handsome . . 
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Pacific P.& L. Co. Denied Rate Increase 


By The Washington State Commission 
Proposed $1,000,000 (or 9.5%) increase turned down. 


Trended Fair Value Rate Base not considered by Commission. 


Exclude plant acquisition adjustments in Original Cost Rate Base. 


The Commission indicated clearly 
in the preliminary discussion of the 
case that it would give no weight to 
their own statutes prescribing Fair 
Value for rate making purposes. It 
said in part: 

“ ,. it clearly appears that the 

Commission is not required, as 

a matter of law, to give weight 

to so-called current value in ar- 

riving at a just and reasonably 
accurate rate base.” 

The Commission’s general posi- 
tion on its objection to trended 
Original Cost is as follows: 

‘““(1) Inadequate consideration is 
given to the fact that the existing 
plant of the utility would not be 
reproduced in its present form and 
location. 

“(2) Obsolete and outmoded 
items of property are cost-trended 
to present day prices, with the end 
result that it poses little or no com- 
petence as an indicator of the pres- 
ent value of this property. 

“(3) There is little to recommend 
the use of cost-trended figures for 
items of plant that no one would or 
for that matter could reproduce or 
replace. 

“(4) No consideration whatso- 
ever is given to the substitution of 
a plant of modern design incorpo- 
rating all the technological im- 
provements in efficiency and reduc- 
tion of costs of operation that have 
occurred since the existing plant 
was constructed. We know that the 
electric industry has made great 
strides over the years in the devel- 
opment of new and improved ap- 
paratus and equipment with result- 
ing savings in capital, operating and 
maintenance costs. 
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““(5) No consideration is given to 
the fact that modern new construc- 
tion equipment is now available, 
nor to the increased productivity 
of labor. 

““(6) No consideration is given to 
the mass construction of the prop- 
erty and thus the dollars as trended 
to the higher price level incorpo- 
rates within itself piecemeal con- 
struction practices and outmoded 
construction methods.” 

The Commission seems to have 
ignored the fact that the question 
of whether a plant is going to be 
replaced or not is immaterial and 
irrelevant to the whole theory of 
the fair value rate base. Even if 
none of the plant is to be replaced, 
the owners can only be made whole 
through the receipt of income re- 
flecting current cost and current 
market conditions as compensation 
for property being consumed in 
public service at today’s prices. 

As to the Commission’s injection 
of the substitute plant theory, little 
if any weight has been given by any 
Commission to this method of arriv- 
ing at a present fair value rate base. 
The reason of course is that it is 
speculative and conjectural, and 
even if a determination can be 
made, it is unfair to the extent that 
all the benefits of technology would 
flow to the customers and that the 
owners of the property would have 
no advantage whatsoever. Curious- 
ly enough, the Commission appar- 
ently does admit that fair value 
exists at least for certain portions 
of the Company’s property. In deal- 
ing with the question of automobile 
pricing wherein the Company’s wit- 
ness used trended value, the Com- 
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mission notes in part: 

“We do not understand how sucl 
property as an automobile can have 
a present value to the utility fot 
rate making purposes which is ir 
excess of its replacement cost o1 
the open competitive market.* Ap 
parently the witness has an under 
standing of present value which i 
at odds with the generally under. 
stood meaning of that term.” 

If the Commission in effect ad 
mits that fair market value exist: 
for automobiles, then why not fo: 
the rest of the property? The Com: 
mission then tries to impute ele 
ments of fair value to the rate bass 
by saying: 

“Notwithstanding, it now suffice: 
to say that to a very large extent a 
least the higher price levels pre. 
vailing since the end of World Wai 
II are already reflected in the com: 
pany’s plant records of original cost 
58.35 percent of the company’s plan 
in this state has been constructec 
in the past five years.” 

It should be noted that the argu 
ment that if enough plant is put ir 
at current dollars, then by some 
extraordinary and yet undeter. 
mined manner the utility will arrive 
at a current fair value rate level 
Nothing could be further from the 
truth, as is witnessed by the fac 
that the Handy-Whitman Construe 
tion Cost Index (1911 = 100) fo: 
hydro property in the Pacific North: 
west increased from 483 in 1954 tc 
991 in 1959, indicating an erosion ©: 
18-percent in the value of the prop 
erty even in that short period o! 
time. 


Electric Plant Acquisition Adjustments 


The Commission excluded fron 
the net investment rate base Elec 
tric Plant Acquisition Adjustment: 
in the amount of $1,096,000. It saic 
in part: A 

“... the staff contends that ever 
assuming commensurate benefit: 
have been shown, the acquisitiot 


“Italics supplied. 
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(Continued from page 82) 
adjustment amounts primarily flow 
from acquisitions which occured 25 
to nearly 50 years ago, represent 
intangible values not physical prop- 
erties, and that amortization there- 
of not only should have been, but 
has been accomplished through ade- 
quate rates from the ratepayers. 


“The fair preponderance of the 
evidence does not show that com- 
mensurate benefits have accrued to 
the ratepayers from the acquisi- 
tions at issue or that full recovery 
of the acquisition adjustment 
amounts has not been had by the 
company.* We are of the opinion 
that the staff's proposed rate base 
treatment of Account 100.5, Utility 
Plant Acquisition Adjustment, 
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(Continued from page 81) 
keeping America informed as to 
who we are, what we do and why 
we must grow and expand.” 

NRECA’s role? What is probably 
the most potent weapon in NRECA’s 
arsenal was defined simply in these 
terms: The only way you can con- 
tinue to operate an adequate and 
efficient public relations program is 
to do it on a national level . 

Yet, many co-op managers feel 
they have plenty to do right at 
home .. . and they are doing it. 
(There are 37 statewide organiza- 
tions composed of rural electric sys- 
tems in these individual states.) 
And, more and more, through active 
oles in resources development and 
community progress programs, they 
are exploiting their potential on the 
ocal level. 

Granted many of their problems 
e in the area of “public relations,” 
he co-ops have others: 

e Sustaining the earlier interest 
in co-operatives—many of the long- 
erm, early-day co-op board mem- 
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Reflects adjustments due to reclassification 


and recount of farms by U.S. Census Bureau, 
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FARM KILOWATT-HOUR SALES 


should be adopted for rate-making 
purposes.” , 

The Commission is in error when 
it infers that the Company had re- 
covered these acquisition costs 
through amortization. Both in the 
case of the Federal Power Commis- 
sion and the Washington Commis- 
sion the amortization of Account 
100.5 (Plant Acquisition Adjust- 
ment) has been at the expense of 
the stockholder by annual charges 
to Account 537 which is a below 
the line account. It is clear there- 
fore that the Commission has in ef- 
fect made the stockholder pay twice 
for such acquisitions, first, at the 
time the property was acquired, and 
second, by making him pay for the 
cost of the amortization. 


eel ei 
REA LOANS TO PRIVATE POWER 


companies? They have been made, 
though not in recent years, and 
there is little likelihood that addi- 
tional loans will be received by the 
Federal agency in the future. 

Of over 1000 electric borrowers 
from REA, 24 have been private 
electric companies (mostly small 
outfits operating in outlying areas), ~ 
which have received a cumulative 
total of $20,067,000 in loans. 

Private companies are still eligi- 
ble for REA loans. They must show, 
however, that it would not be eco- 
nomically feasible, under available 
private financing terms, to build the 
facilities proposed for extending 
service to rural customers. 
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FARMS SERVED BY ELECTRIC COMPANIES 


bers are “aging” (a big concern of 
NRECA officials relative to the As- 
sociation’s future) ... 

e Keeping within the proper role 
of the REA-financed co-op—‘‘The 
sole purpose,” as Mr. Hamil says, 
“to enable all rural people to get 
central station electric service.” 

e Providing, in fact, the service 
called for in the covenant written 
in REA loan contracts—‘‘to make a 
diligent effort to serve the widest 
practicable number of consumers.” 
(In 1959, REA found that only 
about one-third of its electric bor- 
rowers accomplished “true area 
coverage,” with no increase in min- 
imum rates and no requirements 
for special contributions.) 

Of course, as problems and handi- 
caps go, many would say that the 
co-ops have as their own worst 
enemy, the NRECA Director, Clyde 
Ellis. Few would be sure about just 
where he would stop in his ulti- 
mate effort to equate REA goals 
with those of public power ex- 
tremists. 


For now, though, the Administra- 
tion presents a brake on expansion- 
ist efforts of this kind. Promises 
Secy. Benson: “This Administration 
will continue to support and 
strengthen the services of REA to 
farmers. We will just as vigorously 
oppose efforts to socialize electric 
power or any other segment of our 
economy...” 

The future of rural electrification 
is bright—all agree. Says REA: 
More farm uses for electricity— 
many of them spectacular—are on 
the horizon. An infinite number of 
rural industries and businesses are 
starting each year. REA estimates 
that by 1963, the average consumer 
on co-op lines will be using 7000- 
kwh; by 1975, 14,400-kwh. And, the 
number of consumers served by 
REA-financed systems will swell to 
4.9-million by 1963; to 6.2-million 
by 1975. 

Yes, REA has “come of age. . 
Yet, there seems to be more room 
for maturing, in more ways than 
one. 
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short term vs. the long look 


No utility is about to lose interest in the invoice 
price of coal. But as the power needs... and the 
resulting coal needs for the next ten and twenty 
years shape up in every operating area... short 
term thinking is giving way, more and more, to the 
long look. 

Utility engineers and purchasing agents are asking 
themselves and their coal suppliers some pointed 
questions: “Can we count on these suppliers to de- 
liver the kind and quantity of coal we're going to 


need in the years ahead? Have they adequate re- 


serves? Is this coal costing us over and above its 
invoice price in excessive coal handling, ash han- 
dling, equipment outages, freight charges on in- 
erts? Or is it coal that eliminates these frequently 
overlooked incremental costs, delivers highest op- 
erating efficiency and steam at the lowest cost?” 
The answers you'll get to such questions from 
Island Creek are the kind that let you plan ahead 
with confidence. Our engineers would welcome a 
chance to sit down with yours for a thoroughgoing 
discussion. Write, wire or phone. 


ISLAND CREEK 
Precisioneered Coal | 


ISLAND CREEK COAL SALES COMPANY, Chafin Building, Huntington 18, West Virginia - Chicago ~ Cincinnati . Cleveland 
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+ Detroit - Greensboro . New York - Pittsburgh | 
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Fuels Policy Via Administrative Law? 


The U. S. Supreme Court has 
agreed to give the answer to a ques- 
‘ion in the field of natural gas regu- 
ation that has attracted the interest 
of a good many electric utility peo- 
ale: Is the Federal Power Commis- 
sion’s authority under the Natural 
xas Act broad enough to thwart a 
ower company’s proposed use of 
vatural gas, purchased directly 
rom producers, to fire its generat- 
ng plant boilers? 

In a case involving Consolidated 
Edison Co. the Commission asserted 
hat Edison entered into contracts 
ith producers for the purchase of 
atural gas in two Texas fields. 
hen it made an agreement with 
ranscontinental Gas Pipeline 
Transco) under which the latter 
ould transport the gas for delivery 
Edison in New York. Edison had 
greed not to resell any of the gas; 
was to be used solely to fire two 
ten boilers at the Waterside plant 
order to abate a smoke nuisance. 
The Commission grasped the mat- 
r under its certificating authority, 
d on the basis of broad policy 
nsiderations refused Transco the 
rtificate necessary for interstate 
ansportation service. 

Edison’s proposal, FPC held, 
ould: stimulate competition in the 
Id purchase of gas and thus drive 
prices; pre-empt pipeline capac- 
y which otherwise would be avail- 
le “to meet more urgent and 
idely beneficial public needs;” 
nd toward the freezing out of 
naller gas purchasers; and result 
_an “inferior” end-use. Moreover, 
e Commission noted, if it ok’d 
e€ proposal “we would soon be 
mfronted with many requests of 
e same general character.” 

This FPC decision was reversed 
7 the U. S. Court of Appeals in 
iiladelphia. Striking down each 
the Commission’s reasons for 
ecking Edison’s plan, the court 


ric Light and Power, May 15, 1960 


said: “Our conclusion . . . is that 
the Commission has gone beyond 
its authority in denying the certifi- 
cate here. We think that what the 
Commission has in effect done is 
to assert, by its examination and 
disapproval of the end use to be 
made of the gas, a general alloca- 
tion and conservation authority 
over the natural gas fields of the 
United States.” 

The court went on to say the 
Commission had repeatedly sought 
from Congress, but had been denied, 
the very allocation and conserva- 
tion powers it attempted to assert. 

Regarding FPC’s holding that the 
proposed use of the gas “is some- 
thing less than desirable,” the ap- 
peals court noted that there was 
“plenty of evidence” that Edison 
was confronted with a “difficult 
problem” resulting from the huge 
fly ash and sulphur dioxide dis- 
charge from the boilers in question. 
Then it had this to say: 

“More serious, however, is the 
assumption which the Commission 
makes that the proposed use was 
‘inferior.’ It is true that the gas... 
was not to be sold and it was estab- 
lished that it was to be used to fire 
boilers. But these boilers . . . gen- 
erate power for electricity , and 
make steam for heating. We do not 
see that using gas to make steam 
to heat an apartment house is in- 
ferior to the use of gas to heat a 
single family residence whether by 
steam, hot water or whatnot. The 
cases the Commission had here 
were not those of the use of gas for 
industrial purposes only. There was 
involved also the use of gas in a 
step for space heating and lighting. 
That factor was completely ignored 
by the Commission so far as its 
opinion reveals.” 

It was this decision of the appeals 
court that the Supreme Court 
agreed last month to review. Argu- 


OUTLOOK 


by RALPH ELLIOTT 
Washington Editor 


ment in the case will be heard dur- 
ing the Court’s term beginning next 
October, with no final decision like- 
ly before mid-winter. 

The Government’s petition for 
the high court review warned that 
the appeals court decision, if left 
standing, would have “very serious 
consequences” in that it “would 
permit a vast, new, unregulated, in- 
terstate market for gas—by indus- 
trial enterprises purchasing for 
their own use—side by side and 
competing with the regulated mar- 
ket over which the Commission 
currently exercises jurisdiction.” 

Edison’s opposing brief contended 
the Government’s fears were “dem- 
onstrably exaggerated.” It further 
declared that Edison was motivated 
by “continued and increasing pres- 
sure” from the City of New York 
and thousands of people in the area 
of the Waterside plant to alleviate 
the air pollution situation. The case 
embraces numerous “unusual cir- 
cumstances,” the brief added, and 
“presents a unique factual situation 
that it is unlikely will again recur.” 

Noteworthy is that last year FPC 
turned down Southern California 
Edison Co.’s proposal to buy sub- 
stantial volumes of gas from the 
interstate pipeline serving Cali- 
fornia markets. The gas was to be 
used under SCE’s boilers as a 
means of alleviating the smog situ- 
ation in and around Los Angeles. 
Since then, SCE has been shopping 
around in producing areas with a 
view to obtaining its own supply. 

No doubt the cases where electric 
utilities will find it feasible—eco- 
nomically or otherwise—to acquire 
and utilize natural gas reserves for 
boiler fuel will be few and far be- 
tween. But many of them are more 
than casually interested in the out- 
come of the Transco-Edison case, 
primarily from the standpoint of 
how far the FPC can go toward the 
establishment of a national fuels 
policy via administrative law. 
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Reports in 1960 Nuclear Congress . . . 


Stress Need for Large-Size Atomic Plants; 


See Promise in Advanced Reactor Systems 


Size is a concept that gets a lot of 
consideration in the field of nuclear 
power today. At the 1960 Nuclear 
Congress in New York City last 
month, “size” was a very prominent 
consideration. 

Generally, the size of the still- 
struggling nuclear business was a 
frequent and familiar topic. While 
the measure of this was inconclu- 
sive, size in terms of nuclear power- 
plant planning was more definite 
and, perhaps, more significant .. . 
at least to the electric utility indus- 
Lye 

(For the first time in several 
years a “management” program was 
not arranged, as in the past by the 
National Industrial Conference 
Board, to coincide with the Nuclear 
Congress; however, “economic” and 
other management considerations 
continued prominent in many of the 
papers presented in technical ses- 
sions of the Congress and 
EL&P reports briefly on the more 
pecan of these.) 


Large central station nuclear 
powerplants have been the subject 
of the AEC’s most detailed studies 
and projections, for example, as the 
Commission’s top reactor develop- 
ment specialists noted in their pres- 
entation to the Congress. In offering 
the latest description of the Com- 
mission’s year-old plan for “Reactor 
Development in the Next Ten 
Years,” Frank K. Pittman and 
U. M. Staebler reiterated some con- 
clusions about future actions which 
had been summarized in first publi- 
cation of the study details in mid- 
February. (See accompanying time- 
table.) In this presentation, no 
reference was made to a specific 
target date for prototype construc- 
tion of a sodium-cooled fast reactor, 
whereas the initial AEC summary 
in February had mentioned the pos- 
sibility of a design start on a 100- 
megawatt prototype by 1963 or 
1964. 

Messrs. Pittman and Staebler in- 
dicate that an average annual ex- 


Nuclear Congress leaders at the speakers’ table for the opening general session included (I to r): 
Dr. John R. Dunning of Columbia Univ.; Dr. Clarke Williams, conference chairman; Dr. W. H. Zinn, 
ef Combustion Engineering; and Dr. Lauchlin M, Currie of Babcock & Wilcox. 
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7S CONFERENCE 


penditure of about $200-million will 
be needed to carry out this develop- 
ment program. Most of the expense 
will be the government’s, though 
“industry’s contribution will be 
substantial and at an increasing: 
rate,” they observed. ) 

Drs. Pittman and Staebler em- 
phasized that the AEC evaluation 
is “not a one-shot effort, but a con- 
tinuing study.” Current conclusions 
are subject to revision and addi- 
tional conclusions will be forthcom. 
ing, they indicate, noting that “i 
will be necessary to make periodic 
redeterminations of current status 
and potential of the different con: 
cepts.” 

On the basis of present plant now 
authorized, a total of almost 1400! 
mwe can be on the line by the enc 
of 1964, most of it in the 1960-6 
period. “Because of this situation 
few new developmental projects ar¢ 
to be initiated in the next twi 
* they noted, adding: “Thi 


by the developments of the nex 
four or five years.” 

Bechtel’s W. Kenneth Davi 
asked: Will we have nuclear pow 
units that will be competitive wit 
conventional units of 500-MW o 
larger—a size range that may nc 
be uncommon in 10 years or so? ~ 

“This can become an importar 
factor in the future of nuclear po 
er and must be considered now. 
must not be reluctant to conside 
ever increasing sizes of units an! 
find ways to achieve them. This ap 
pears to me to be the principi 
virtue of superheating for wate} 
cooled reactors,” said Mr. Davis. 

“Today, proposed nuclear powé 
plants of 300 mwe are regarded é 
being very large, perhaps approacl 
ing the limit for certain types of r¢ 
actors. By the time such units ca 
be put into operation such a siz 
for conventional units will be ver. 
common, particularly on those syj/' 
tems Resin favorable condition!’ 
for use of nuclear power—lar¢ 
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rapidly growing systems with high 
fuel costs and high system load fac- 
tors. Nuclear power will have little 
advantage from the point of view of 
size under these circumstances. 

“I have been impressed by the 
willingness of the Russians to con- 
sider and tackle large size units, 
whether they be tractors, dams, or 
rockets. Perhaps we can learn some- 
thing from them in this respect that 
will help us in meeting the chal- 
lenge of size.” 

For an apparent preoccupation 
with economics of most scientists 
and engineers in the nuclear field, 
Mr. Davis suggested the substitu- 
tion of an even greater “cost con- 
sciousness.” Much of this can come 
only through experience, which is 
not gained rapidly, he conceded. 

An aspect of cost consciousness 
Mr. Davis considers of particular 
importance is “time.” At present 
nuclear powerplants take substan- 
tially longer to design and construct 
than do conventional plants, with 
schedules extended mostly to ac- 
commodate long delivery items, he 
noted. 

“There will be a significant re- 
duction in the cost of nuclear units 
when the over-all design and con- 
struction schedule is reduced to an 
optimum schedule comparable to 
that for conventionally fueled 
units,’ Mr. Davis predicted. ‘““While 
the longer schedules prevailing to- 
day are, at least in part, due to the 
unique character of nuclear units 
and lack of experience, there are 
still more fundamental problems in- 
volved in achieving the necessary 
schedules. The solution of these 
problems requires imaginative en- 
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Summary of “Future Plans” in AEC’s 10-Year Reactor 
Development Program 


Reactcr Type 


Next New Project 


Pressured Water Reactor 


Boiling Water Reactor 


In 1962 — Start design of next generation of Yankee-Indian 
Point concept 


By 1963-64 — Review progress; but, no new construction con- 


templated until then 


Nuclear Superheat 
Organic-Cooled Reactor 


In 1963 — Possible initiate design of 100-megawatt prototype 
By 1965-66 — Utilities might construct a 300-megawatt unit in 


high fuel-cost area; a 50-100-megawatt prototype might be 
built to demonstrate further improvements 


Sodium-Cooled Fast Reactor 
Enriched Gas-Cooled Reactor 
Heavy Water Reactor 
Aqueous Homogenous Reactor 


New Concepts 


By 1963-64 — Design start on 100-megawatt prototype 
By mid-’60s — 100-megawatt prototype could be initiated 
By 1966-67 — Feasibility evaluation can be made 

In 1962-63 — Experiment may be built 


In next few years — Of some 9 or 10 new ideas for major im- 


provements in existing reactor types, some 3-5 are expected to 
reach a point where construction of experiments may be justified 


gineering in all phases of the work 
—design, manufacturing, and con- 
struction,” according to the Bechtel 
vice-president. 


Assess Advanced Reactor Systems 


In a session on “Advanced Re- 
actor Systems and Fuel Cycles,” 
the economic potential for water re- 
actors, as well as for the high-tem- 
perature, gas-cooled, graphite-mod- 
erated reactor, was described as 
“promising” and supported by the 
representatives of Westinghouse, 
General Electric and General Dy- 
namics who delivered papers in this 
well-attended presentation. 

The evolution of water reactor 
systems indicates that higher effi- 
ciencies and resultant lower fuel 
costs and capital costs will soon be 
a reality, according to W. E. Shoupp 


and J. H. Wright of Westinghouse, 
in a paper delivered by the latter. 
From the potential improvements 
shown to be possible, a continuation 
of a large-scale development effort 
in advanced water reactor systems is 
adequately justified, they maintain. 

“The next important step in wat- 
er reactor development is the con- 
struction of an advanced closed- 
cycle water reactor plant utilizing 
forced circulation,’ suggested the 
Westinghouse representatives. “The 
330-MWe closed-cycle water reactor 
represents such a plant and posses- 
ses many potentials for utilizing 
further improvements in the fuel 
cycle.” (Referred to as a “fourth 
generation” reactor, the 330-MWe 
plant, with an output of more than 
three times that of the Yankee 
plant, could be developed with “a 
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Single Unit Stations — 1959 Costs POWER GENERATION COSTS 
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ublished recently in a supporting document (SL-1674) of the AEC’s 
tudy of the Civilian Power Reactor Program, these curves indicate 
sts for nuclear versus coal-fired plants. Power generation costs for 
e thermal converter reactors are compared (at left) with a coal-fired 
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plant, based on an 80-percent load factor and 14-percent for fixed 
charges. Nuclear costs include a uranium use charge of 4-percent, with 
a plutonium credit of $12 per gram; while the coal fired plant costs 
are figured on a fuel cost of 35-cents per 10°-Btu. 
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Session on Advanced Reactor Systems at the Nuclear Congress was followed by this informal 
discussion of a condenser reheat cycle. W. E. Shoupp and J. H. Wright (at left) presented a joint 
paper, J. Lee Everett of the Philadelphia Elect. Co. was session chairman, and David Rose of 
General Dynamics Corp. (at right) was a speaker. Mr. Wright noted in his paper that efficiency 


improvement from condenser reheat is 


modest extension of present tech- 
nology,” they asserted.) 

The Westinghouse authors spoke 
of the 10-Year AEC Reactor Study 
as a “bench-mark”, observing that 
the study conclusion indicating that 
a closed-cycle reactor type is not 
practical represented a real “chal- 
lenge.”’ According to the authors, 
the technical problems associated 
with these advanced closed-cycle 
concepts are somewhat in direct re- 
lationship to the core outlet en- 
thalpy; and, it is reasonable to as- 
sume that such designs are feasible 
through a well-directed research 
and development program. 

Direct-cycle nuclear superheat is 
rapidly emerging as possibly the 
chief contender for producing su- 
perheated steam cycles, they point- 
ed out. “It seems reasonable to 
assume that nuclear superheat con- 
cepts can be developed which will 
give an overall plant efficiency of 
36-percent or higher,” said Mr. 
Wright. “A closed-cycle reactor of 
the fourth generation technology, 
and the advanced dual-cycle re- 
actor have an expected plant ef- 
ficiency of about 30-percent. If the 
potential of nuclear superheating 
can be realized without markedly 
increasing the capital costs, a major 
part of water reactor development 
will be in this area,” he predicted. 

Representatives of GE’s atomic 
power equipment division (Messrs. 
Zebroski, Horst and Aline) detailed 
an exploratory study of large super- 
heat reactors, concluding that the 
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“marginal”; yet, use of it is sometimes justified. 


present cost of nuclear power could 
be reduced about 23-mill per kwh 
in superheat units—“a saving that 
could prove to be very important in 
areas where there is presently only 
a narrow gap between the cost of 
nuclear power and that generated 
by conventional power systems.” 

Calculated advantages in the fuel 
cost cycle are not in themselves suf- 
ficient to establish a decisive in- 
centive for nuclear superheat, ac- 
cording to the Zebroski paper, but 
the total savings are significant 
when the fue: cost cycle advantages 
are combined with plant capital cost 
improvements. The General Elec- 
tric engineers also reported: (a) it 
does not appear practical at present 
to superheat the secondary steam 
nor to use reheat for the primary 
steam; and (b) there appears to be 
little or no incentive for superheat 
temperatures higher than 1000-F. 

David Rose, of General Dynam- 
ics’ John Jay Hopkins Laboratory, 
reported that the pursuit of eco- 
nomical nuclear power in the form 
of gas-cooled power reactors has 
produced a continuing interest in 
operating on a much larger scale 
(than the 40-MWe prototype HTGR 
plant to be owned and operated by 
the Philadelphia Elect Co.) “It is in 
this area that the special character- 
istics of this class of reactor are felt 
to offer the greatest attraction,” he 
noted. “Fuel cycle costs as low as 
1.5-mills/kwh and capital costs of 
$250/kwh appear entirely attaina- 
ble for the larger plants,” 


a= 3 

The General Dynamics repre- 
sentative also indicated that the 
HTGR goes far toward the ideal of 
incorporating a maximum degree 
of safety as intrinsic features of the 
design, rather than by elaborate 
auxiliary devices. 


Instrumentation Advances Needed 


An AEC representative, Frank 
C. Legler, reported the results of a 
Commission survey showing that, 
before economic nuclear power can 
be realized, numerous develop- 
ments and improvements in instru- 
mentation and control are needed. 
His paper was delivered in a ses- 
sion on “Progress in Reactor In- 
strumentation.” 

Among many requirements in 
both neutron flux and non-nuclear 
instrumentation, Mr. Legler in- 
cluded a variety of ionization cham- 
bers, sensors and counters, as well 
as new methods for calibrating and 
checking instruments in inaccessi- 
ble places. He reported other needs 
in the area of reactivity control, and 
such closely associated require- 
ments as the need for standardiza- 
tion of instrumentation specifica-. 
tions. 

In this session, GE Engineers 
Ogle, Hendon and Forster declared 
that the only practical way at pres- 
ent of measuring and regulating the 
performance of large power re- 
actors is offered by in-core control 
and instrumentation systems. They 
referred to the in-core instrumenta- 
tion of the Dresden Nuclear Power 
System as typical of the kind being 
planned for other large boiling wat- 
er reactors. 

The Dresden system of 64 neu- 
tron-sensitive ionization chambers 
and 16 activation wire thimbles (for 
periodic checking and calibration)) 
measure neutron flux rather than 
temperature, the GEengineers 
pointed out. The advantages of this 
measurement were listed as: (1) 
greater simplicity and economy, (2) 
the signal is more suitable as a safe- 
ty system initiator, because it is not 
delayed by any thermal time con- 
stants, and (3) the operator is pro- 
vided with a continual picture of the 
flux distribution in the reactor, per- 
mitting him better manipulation and 
more effective programming of the 
control rods. Information is also 
available to be used in planning of 
the fuel element movements during 
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t Nuclear Congress Atomic Energy Show in the N. Y. Coliseum, Allis- 
halmers exhibited a model of the Pathfinder plant, for which this 
itical facility reactor (left above) is providing valuable physics data 
seded to achieve optimum power design. A-C is building the nuclear 


»wer plant for Northern States Power Co. 


=fueling, they added. 

Discussing ‘Requirements of In- 
trumentation and Control for 
losed-Cycle Water Nuclear Power 
lants,” C. F. Obermesser of West- 
ighouse, said that an acceptable 
istrumentation system “reduces 
etrimental consequences of a start- 
p accident to a purely hypothetical 
oncept. For a startup to occur, 
1en, there must be a series of mul- 
ple failures in the nuclear instru- 
entation and scram system; and 
t the same time, there must be 
mntributory gross errors or negli- 
ence on the part of the reactor 
perators.” 

Safety measures must be simple, 
olproof and absolutely certain in 
peration, Mr. Obermesser noted, if 
uclear powerplants are to com- 
ete successfully with more con- 
entional installations. He also 
bserved that the prevalent philoso- 
hy that nuclear reactors must be 
ipersafe has engendered designs 
[ the supersafe variety. The desire 
) protect the reactor and operating 
ersonnel is so strong, in fact, that 
uplicate and even triplicate re- 
ctor instrumentation systems are 
enerally provided. 


Containment, Disposal, Recycling 


Alf Kolflat of Sargent & Lundy 
ummarized the “Results of 1959 
luclear Power Plant Containment 
ests” conducted at the Hennepin 
ower Plant of Illinois Power Co. 
‘esults of the test “were very dis- 
ouraging insofar as the integrity 
f the containment vessel was con- 
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cerned,’ and the test equipment 
was damaged to such an extent that 
it was not practical to contemplate 
a future test, he disclosed. How- 
ever, he reported, the test ‘again 
demonstrated that cold water in the 
containment would greatly reduce 
the pressure, even when action is as 
close to instantaneous as in this 
case. These tests convinced us that 
there was a possibility of drastic re- 
duction in the size of containment 
shells and corresponding reduction 
in cost.” 

Dr. B. M. Johnson, a senior en- 
gineer for General Electric at the 
AEC’s Hanford, Wash. plant, re- 
ported that the answer to the search 
for lower cost and more effective 
waste disposal may be radiant-heat 
spray calcining. In the Hanford la- 
boratories’ chemical research opera- 
tion, studies are now being con- 
ducted on this method of reducing 
liquid wastes to a powder or into a 
solid clinker-like material. The 
change from liquid to a solid mass 
reduces the volume of the waste 
by a factor of 12, a reduction that 
could provide major savings in the 
cost of storing atomic wastes. The 
waste is reduced by a factor of 2.5 
to 3 in volume when it is changed 
from liquid to powder, he reported. 

Another GE engineer at Hanford, 
Roy E. Dunn, predicted that “the 
recycling of plutonium may permit 
the recovery of far more energy 
than currently being realized from 
a given quantity of uranium.” The 
widespread use of plutonium 
through return as enriched material 
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General Electric exhibit at the Nuclear Congress showed how instrumen- 
tation and controls system for a larger nuclear power reactor operates. 
Light system and artist’s representation of the plant layout showed 
visitors how control affects plant operation. More than 150 firms and 
organizations exhibited at the N. Y. Show. 


to uranium-fueled reactors could 
influence almost all power reactor 
concepts, he added. 

An important tool in the pro- 
gram, the Plutonium Recycle Test 
Reactor (PRTR) now under con- 
struction at Hanford, is expected to 
be operating at design power later 
this year. Before this, PRTR load- 
ing tests are to be performed with 
seven different fuel configurations, 
according to Mr. Dunn. 

Atomics International engineers, 
Messrs. Spencer, Bley, Burkhardt 
and Haroldsen, indicated in a paper 
that operation of the OMRE and 
the Piqua prototypes “have further 
demonstrated the simplicity and 
workability of the organic-moder- 
ated reactor concept.” Proven 
means for controlling decomposi- 
tion high boiler products have been 
demonstrated, assuring economic 
coolant makeup costs. Engineering 
designs are now available for or- 
ganic-moderated reactor power sta- 
tions from 11.4-MWe to 300-MWe 
size, they reported. 

An Ebasco representative, Joseph 
A. Klapper, called for cooperation 
from designers, builders, manufac- 
turers and operators of nuclear re- 
actors to accelerate efforts of the 
ASA Advisory Committee on Nu- 
clear Piping to fill the need to cover 
nuclear piping with a code for mini- 
mum safety. To accomplish this, 
machinery has been established for: 
advising the Code of specific needs, 
presenting as much data as possible 
when requesting case decisions, and 
offering revisions to the Code as 
technology advances. 
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In Administrative Services Conference .. . 


PCEA-PCGA Speakers Stress Good Relations, 
Identify Right-of-Way Needs, Insurance Problems 


Major problems facing gas and 
electric utilities? Many of them can 
be found within the scope of the 
needs for good relationships in a 
host of matters involving the public 

. and for acting as a good neigh- 
bor in the conduct of utility busi- 
ness. 

William E. Johns, associate at- 
torney for the Pacific Gas & Elec- 
tric Co., emphasized these areas in 
surveying the current crop of “ma- 
jor problems for utilities” at the 
recent annual joint Administrative 
Services Conference of the Pacific 
Coast Electric Association-Pacific 
Coast Gas Association. 

The importance of relationships 
with the public has been increased 
in recent years as the California 
utilities have endeavored to assure 
the state of a continuing and in- 
creasing hydrocarbon energy sup- 
ply from out-of-state sources, Mr. 
Johns noted. As the transportation 
of gas across county, state and in- 
ternational boundaries is contem- 
plated, we are imposing problems 
on others which arise out of our 
problems, he said, and it is essential 
that our relationships be maintained 
on a basis which permits them to 
accept these burdens with some un- 
derstanding of the necessity for so 
doing. 

“Our thinking (as attorneys) 
must be conditioned by the need 
for good relationships in a host of 
matters involving the public, such 
as zoning, the extension of service, 
smog control, relocations to accom- 
modate governmental projects, tax- 
ation, and so on,” Mr. Johns ob- 
served. 

“Sometimes it seems that tech- 
nological developments to promote 
efficiency in our industries tend to 
increase the problems rather than 
solve them. Construction of high- 
pressure large-diameter gas pipe- 
lines, for example, seems to the 
landowners to impose a much great- 
er burden than the small-diameter 
low-pressure lines which used to 
run from gas manufacturing plants 
through a purely local system. The 
same thing is true with regard to 
the high-voltage electric transmis- 
sion lines. 
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“As a result there is an attitude 
on the part of many people that 
while they recognize we perform a 
necessary and useful service and 
provide a most desirable commod- 
ity, they would much rather we 
did it by going somewhere else with 
our major installations. The public 
and its representatives are condi- 
tioned in large part in their atti- 
tudes toward our companies by the 
respect we show for their welfare 
in the location, design, construction 
and operation of our facilities. 

“We might properly say that the 
problems arising out of obtaining 
the basic commodity of our business 
and transporting it to the market 
are normal risks of the business. 
The success we have in meeting 
these problems will depend in large 
part upon the attitudes we have 
engendered in the public and in 
public agencies by the way we go 
about conducting our business. If 
we demonstrate we are capable of 
conducting our business as a good 
citizen in the various communities 
where our facilities are located, we 
should immeasurably improve the 
willingness of the public to attempt 
to understand our problems and 
support our efforts to solve them,” 
concluded the PG&E attorney. 


Predicts New Accounting Efficiency 


Merle J. Wardenburg, of the Ari- 
zona Public Service Co., presented 
a progress report on auditing elec- 
tronic systems. Auditing results on 
computer systems can be greatly 
enhanced by system design that 
enables mass checking on all data, 
either by the Auditing Section or 
on department levels, he indicated. 

“We can increase the efficiency 
of our accounting systems as has 
never before been possible (by uti- 
lizing) the ability we now have 
through computers to insure that 
input information is more correct 
than ever before, and by using mass 
sampling techniques to perform in- 
ternal audits, said Mr. Wartenburg. 

From his own company’s experi- 
ence he listed these projects, com- 
pleted or planned, which were han- 
dled as auditing functions, though 
they were not necessarily originated 


in the Auditing Section: (1) listins 
meters inactive six months or more 
—(showing account address anc 
numbers and meter numbers); (2) 
listing residential accounts witl 
electrical consumption greater thar 
1500-kwh; (3) checking demanc 
rates to kw field; (4) load facto: 
check; (5) rate comparison to FPC 
classification and area location; (6; 
test for valid labor charges; anc 
(7) hours comparison on time re 
ports vs. distribution reports. 


Foresee Right-of-Way Changes 


Right-of-way engineering meth 
ods were reviewed in a discussior 
by a panel that included C. H 
Bischoff, H. V. Jachel and D. A 
Heape of the So. California Edisor 
Co. Mr. Heape reported that many 
short cuts, other than photogram 
metric methods, have been adoptec 
to meet right-of-way engineerin; 
problems. He noted the usefulnes 
of such instruments as portable cal 
culators, two-way lightweight ra 
dios, as well as the use of plasti 
drawing surfaces for making plant 
table surveys. 


According to Mr. Jachel, amon; 
the major changes in equipmen 
and methods of surveying expectec 
in the next decade, aerial survey 
ing will be used more and mort 
extensively and electronic measur 
ing devices such as the teluromete 
will be generally accepted. 


A. V. Cocking, president of Aeri 
al Control, Inc., predicted that i 
is very likely that within the nex 
ten years we will see the time whe! 
this work will be done by an elec 
tronic computer which is connecte 
directly in line with a stero-com 
parator. 3 

“Instead of the present optical 
mechanical method of solving th 
photogrammetric problems the elec 
tronic computer will do the. jol 
for us. At the same time it wil 
reduce electronic information tha 
is received from the field by radic 
automatically make the necessar 
coordinate transformations ant 
punch out a tape possessing coordi 
nates of points of interest. All of th 
necessary technical equipment ha 
already been designed, and it re 
quires now only the application an 
the coordination of this equipmen 
to produce this,” said Mr. Cocking 


Jack W. Frost, Right of Wa) 
Agent, Field Supervisor for Paci 
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ras and Electric Company, noted 
nat for years he has been preach- 
1g the benefits of utility corridors 
ith a multiple purpose use, to be 
wned in fee. The cost of the fee 
oday will be less than the cost of 
n easement tomorrow, he ob- 
erved. There is a limited market 
or rights of way today; there will 
e no market tomorrow. 


Mr. Frost also proposed the fol- 
ywing: Should we not have joint 
tility and planning boards of state 
ride scope and authority to review 
ur mutual plans and problems? If 
; is logical for local planning 
gencies to designate green zones, 
idustrial zones, commercial zones, 
nd virtually every other type of 
one, then should they not reserve 
tility zones for our transmission 
eeds? Should not the private util- 
y, like the Federal agency, have 
1e right of immediate possession? 


Mr. Frost had additional advice 
9 offer about appraising: 

“Should we be dependent on the 
utside or specialist appraiser, 
hould we use staff appraisers, or 
hould our agents be skilled: in the 
ppraisal process and _ technique 
nd, therefore, fully equipped to 
ngineer an agreement with the 
and owner or the counsel for the 
and owner? At Pacific Gas and 
ilectric Company we maintain that, 
vith the exception of a rare or un- 
sual situation, it is the funda- 
1ental duty of the agent assigned 
9 the project to determine values 
1 a manner satisfactory to the job 
upervisor prior to making the ini- 
ial call. We, therefore, rely on the 
complete” brand of agent, and we 
emand that he equip himself to do 

complete job. True, we have our 
pecialists; our fee acquisition sec- 
ion, our timber and forestry sec- 
ion, our men who handle the 
ppraisal and disposition of impedi- 
1ents falling within the proposed 
ight of way; and we have our 
gents assigned as laison men be- 
ween right of way and law depart- 
1ents, who are responsible for the 
iring and schooling of outside ap- 
raisers as witnesses when prepar- 
ag for trial. We maintain, however, 
hat the backbone of our profession 
s the properly trained and 
quipped right-of-way man.” 
_E.C. Ritchie, asst. mgr. of PG&E’s 
luation dept., delivered an open- 
g paper for a session of the newly 
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organized administrative services 
section of the PCGA+-PCEA. He ob- 
served that the compilation of any 
unit cost cannot be considered as 
any exact science, but rather as a 
work of art, reflecting very definite- 
ly the education, experience and 
motivation of the person in direct 
charge of their development. 

The purpose for which unit costs 
are being developed is an important 
factor in our choice of the method 
we would use in compiling them, 
said Mr. Ritchie. Also, there are 


many items and variations that can 


be used in our analysis of records 
when such records are used for the 
compilation of basic data. 


Mr. Ritchie listed five major com- 
ponents which could represent the 
increments of cost that make up a 
total unit cost for an installed item 
of property: (1) Direct material 
costs; (2) Indirect costs attributable 
to materials; (3) Direct labor costs; 
(4) Indirect costs attributable to 
labor; and (5) General overhead 
costs attributable to or spread on 
the basis of all prior costs. 


Atomic Energy Liability 


Frederick W. Mielke, Jr., attor- 
ney for PG&E, reported that sev- 
eral legislative changes have been 
proposed because a number of prob- 
lems are encountered when at- 
tempting to apply tort law to the 
radiation hazard involved in atomic 
energy liability. The questions are: 


Is strict liability to be applied? 
If so, to what extent? Should it 
apply to all radiation .. . to all 
persons involved with it? Are de- 
fenses such as assumption of risk 
or contributory negligence to be al- 
lowed? Can causation be estab- 
lished for more subtle effects of ra- 
diation injury, or will these effects 
be considered speculative and un- 
provable? When should applicable 
statutes of limitation start to run? 
Who should be liable, and in what 
proportion, for cumulative injury 
from radiation? Should the burden 
of proof shift in any respect? 

T. R. Salm, general auditor of the 
Pacific Gas & Elect. Co., called this 
the most important recent develop- 
ment in fire insurance:—The fact 
that excess fire insurance is finally 
becoming available in the local mar- 
ket. He revealed two reasons for 
insisting that PG&E’s brokers ob- 
tain an excess plan: 


1. With PG&E’s present plan of 
insuring for only 70-percent, the 
amount which the utility absorbs 
for every loss is subject to treat- 
ment under Sect. 1231 (a 1958 
amendment to the Internal Revenue 
Code), and therefore deductible for 
income tax purposes at the capital 
gains rate of only 25-percent. 

2. The insurance companies “are 
getting tougher in the adjustment 
of claims for losses, and the best re- 
lief for this headache is to have 
fewer claims.” 

Mr. Salm noted that the Insur- 
ance Committee of the Edison Elec- 
tric Institute has been greatly con- 
cerned over the denial of recent 
claims by the insurance companies. 
Most of these denials are for losses 
involving electrical apparatus 
where questions involving interpre- 
tation of the electrical apparatus or 
inherent explosion clauses are 
raised by the adjusters. 


“Tt appears quite likely that word 
has come down to the adjusters to 
question all such claims,” comment- 
ed Mr. Salm. “If the insurance com- 
panies are to follow the practice of 
denying such claims, then it is 
foolish on our part to insure against 
such losses. With a fire insurance 
plan in excess of a large deductible, 
we would eliminate most of the 
claims and certainly the small one 
which the insurance companies 
may refuse to pay because they are 
reasonably sure we will not sue to 
collect.” 


Mr. Salm reported that his com- 
pany has recently conducted an ex- 
tensive study of PG&E fire loss ex- 
perience for a period of the last five 
years, taking into account the in- 
come tax effect on such losses, and 
arrived at a premium rate which 
the utility could afford to pay for 
fire insurance in excess of $100,000 
each loss. 

“With a deductible of $100,000, 
we will have few if any claims,” he 
indicated. “Therefore, our total 
losses should be deductible for in- 
come tax purposes at the full cor- 
porate rate of 52-percent. 

“In September, 1959, we instruct- 
ed our brokers to attempt once 
more to obtain coverage for us in 
excess of $100,000 each loss for the 
rate which our study had shown to 
be reasonable. Their progress has 
been slow but I am happy to report 
that I believe we will finally get it.” 
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ELTIER thermoelectric cooling, 

a recently-announced develop- 
ment, can increase light output of 
fluorescent lamps used in outdoor 
fixtures very considerably under 
normal operating conditions. Lumi- 
naires equipped with such a cool- 
ing device cost less per lumen to 
operate, provide uniform light out- 
put independent of ambient tem- 
perature and weather conditions, 
and operate at higher efficiencies. 

This is because fluorescent lamps 
are extremely temperature-sensi- 
tive within the range of normal op- 
erating conditions, a characteristic 
not shared by other conventional 
light sources such as mercury and 
incandescent lamps. Fig. 1 shows 
variation of light output with bulb- 
wall temperature. 

Temperature sensitivity of fluor- 
escent lamps results from the direct 
relationship between bulb-wall 
temperature and internal mercury- 
vapor pressure. This internal pres- 
sure is very low—normally between 
6 and 10 microns, or 1/100,000th of 
normal atmospheric pressure. 
Hence, even small changes in tem- 
perature will result in relatively 
large changes in vapor pressure. 

Changes in vapor pressure affect 
light output of fluorescent lamps in 
two ways: 1. Lamp phosphors gen- 
erate visible light efficiently only 
when excited by ultraviolet light of 
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OUTDOOR FLUORESCENT 
LAMP OUTPUT 


Controlling temperature of even one smal 
spot on a fluorescent street-lighting lamp can 
improve light output and reduce overall costs. 


specific wave lengths. But mercury 
vapor generates these particular 
wave lengths only at optimum va- 
por pressure. 2. Voltage drop across 
the lamp and wattage consumed by 
the lamp vary with changes in mer- 
cury pressure. Wattage drops off 
considerably at vapor pressures 
higher or lower than the optimum 
value, causing a corresponding re- 
duction in light output. 
Temperature sensitivity presents 
no problem when fluorescent lamps 
are used indoors because ambient 
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air temperatures are quite constant 
Furthermore, indoor luminaires aré 
ventilated, keeping rise of lamp: 
bulb-wall temperatures above am: 
bient to a minimum. Thus, indoo! 
fluorescent lamps generally operate 
at rated wattage and product ratec 
light output. 

The situation outdoors is quite 
different. Here lamps must operate 
through an ambient-temperature 
range of 100F or more and tempera: 
ture-sensitivity becomes a critica 
problem. In addition, air tempera. 


~ 


Fig. 1—Typical light output and wattage variation vs. bulb wall temperature of fluorescent lamps 
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BULB WALL TEMPERATURE, COLDEST SPOT — DEGREES F 
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ure within outdoor luminaires 
ten exceeds by 100 degrees the 
yutside ambient temperature since 
hese fixtures are completely en- 
‘losed to prevent entrance of dust, 
vater, bugs, smoke, and other for- 
ign matter. Hence, because of this 
lifferential, uncorrected optimum 
yulb-wall temperature for maxi- 
num light output generally occurs 
vhen outside ambient temperature 
s below freezing. 


Lamp Performance Vs. Temperatures 


Extremes in temperatures found 
n operating outdoor fluorescent 
amps are quite different from those 
ised as standard for rating lamps. 
-hotometric performance of an out- 
loor fluorescent luminaire is meas- 
ired while the fixture operates as a 
omplete unit in still air at 77F. 
Juring these tests, lamps within the 
xxtures supply less than 60 percent 
f their maximum light output as 
hown by Fig. 2. As a result, photo- 
1etric values for the luminaire are 
auch less than optimum values that 
rould occur if lamp-bulb walls 
ould be kept at lower tempera- 
ures. 

Luminaire manufacturers gener- 
lly supply curves showing varia- 
ion of light output versus ambient 
smperatures external to their lu- 
linaires. These curves, such as 
hown in Fig. 3, are similar to Fig. 
except that light output is labeled 
00 percent at the value correspond- 
1g to the luminaire rating point 
17F). 


Streetlighting Application Difficulties 


Temperature sensitivity of con- 
entional fluorescent luminaires 
omplicates their application be- 
ause temperature and wind condi- 
ons must be determined before a 
ghting installation can be designed 
itelligently. An ambient tempera- 
ire of 77F is commonly selected as 
1e design criterion so that rated 
hotometric values of the lumi- 
aires can be used. However, sea- 
mal variations resulting in lower 
verage temperatures would result 
. over-design with average light 
itput of the luminaire much great- 
> than the required values. 

If lighting installations could be 
ssigned around luminaires operat- 
g near optimum output, fewer lu- 
inaires would be needed, result- 
g in a considerable saving in cost 


LIGHT OUTPUT —% OF OPTIMUM 


Fig. 


RELATIVE LIGHT OUTPUT IN PERCENT 


AMBIENT TEMPERATURE — DEGREES F 


2—Light output variation of conventional street lighting fluorescent luminaire. 


AMBIENT TEMPERATURE — DEGREES F 


Fig. 3—Light output variation vs. ambient temperatures external to luminaires. 


LIGHT OUTPUT — % OF OPTIMUM 


_ Fig. 4—Typical thermoelectric assembly. 
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l 
of installation. Hence, cooling off 


the lamp-bulb wall becomes impor- 
tant. 


Spot Cooling Improves Output 


Light output of a fluorescent lu- 
minaire can be improved and main- 
tained near optimum by cooling | 
lamps within luminaires. There are» 
several methods of doing this: 

1. Circulate air within the lumi-- 
naire with a fan. This is the simplest! 
and least expensive method. How-- 
ever, it provides only negligible: 
gain in light output. Air within lu-- 
minaires can become as hot as 150F" 
when outside ambient temperatures) 
are high. Blowing this hot air over: 
the lamps cannot cool them to thes 
100F needed for good light output. 

2. Refrigerate air within the lu- 
minaire. This requires a very larg 
refrigeration capacity because pow- 
er consumed by many luminaires 
approaches one kw. ; 

3. Refrigerate or cool a small spot 
on each of the lamps within the 
luminaire. This has been found té 
be the most effective and practical) 
approach. The entire lamp-bulk 
wall need not be maintained at its 
optimum temperature. Maintaini 
a small spot at optimum tempera: 
ture allows the internal mercury 
vapor to condense at this spot anc 
to establish an equilibrium pressur 
that corresponds to temperature 0) 
this spot. 

It has been found that a cool spo’ 
less than 0.15 percent of the 1 
surface satisfactorily controls ligh 
output. Only a small amount of re 
frigeration or cooling capacity is re! 
quired because of size of the spot 
Generally less than six watts of hea 
removal per lamp is satisfactory. 

The cooling spot can be at alm 
any point on the bulb wall. If 
cooling device is controlled to maini 
tain a constant cold-spot tempe ; 
ture, light output will be appr 
mately constant and near 


and even though average bulb- 
temperatures may reach high vé 
ues, there will be practically no ¢ 
fect on lamp characteristics so 1 
as the spot continues to be refr 
ated properly. : 
Spot cooling can be accompli 
by using air jets, liquid syste 
Peltier thermoelectric devices, 
other methods. A luminaire 
the thermoelectric device has b 


developed and found to operate 
most successfully. 


Details Of Thermoelectric Spot Cooler 


Fig. 4 illustrates a typical thermo- 
2lectric assembly; this unit was de- 
veloped and is manufactured by 
the Minnesota Mining and Manu- 
acturing Company. In operation, 
lirect current flows through junc- 
ions of dissimilar metals absorbing 
1eat in one junction and liberating 
t in the other. Semi-conductors are 
ised as the junction material. The 
-old junctions contact approximate- 
y one-half square inch area of the 
amp-bulb wall. Hot junctions are 
ittached to cooling fins which dis- 
sipate heat developed by resistance 
f the junction plus heat pumped 
rom the lamp. 

A small fan is incorporated with- 

the luminaire to provide air cir- 
lation around the cooling system 
ind also to assist in cooling the lamp 
vallast. Without the fan, the ballast 
vould operate hotter eva in a con- 
rentional luminaire because the 
amps consume full rated wattage 

hen producing optimum light out- 
I. 

The thermoelectric device is pow- 

ed with low-voltage direct cur- 
ent obtained from a power supply 
imilar in size and appearance to a 
amp ballast. Cold-junction temper- 

ure is sensed by a control circuit 
at varies d-c power supply to the 
evice, thereby maintaining proper 
perating temperature. 
| Auxiliary power required for the 
nermoelectric device in a fluores- 
ent luminaire having 600 watts on 


lamp capacity is approximately 50 
watts, including power-supply 
losses. A luminaire using thermo- 
electric coolers is shown in Fig. 5. 
Performance curves for luminaires 
with and without controlled spot 
cooling are shown in Fig. 6. Both 
fixtures utilize four 114-ampere 
lamps. Considerable improvement 
in light output through use of the 
spot cooler is obvious. 


Economics Of Spot-Cooled Units 


Luminaires incorporating con- 
trolled spot cooling cost less than 
conventional luminaires when com- 
pared on a cost-per-lumen basis, 
although cost per luminaire is high- 
er. Peak power requirements in- 
crease slightly due to auxiliary 
power supply. This increase is neg- 
ligible in cool ambient temperatures 
and approaches 10 percent when 
operating at the highest ambient. 
However, at high ambient tempera- 
tures increase in light output is 
considerably greater than increase 
in power consumption. 

There will be a very significant 
reduction in initial cost of spot- 
cooled unit installations because 
fewer luminaires are required for 
a specific lighting job. And, of 
course, fewer luminaires mean less 
maintenance. 

Two criteria can be used to de- 
termine reduction in the number of 
luminaires that might be expected 
in a typical lighting installation: 

1. In the past, many lighting in- 
stallations have been designed for 
median or average ambient condi- 


tions; median ambient temperature 
in the United States is approximate- 
ly 50F and average wind velocity 
is about 10 mph. However, median 
temperature rarely occurs since on 
most days it is either much above 
or below median. Extremes are 
very pronounced, especially in 
many northern cities, reaching 90F 
or more during the summer and 0F 
or below in winter. 

2. It is more realistic to design 
lighting installations to provide a 
minimum maintained level of illu- 
mination throughout a wide band 
of ambient temperatures. For ex- 
ample, the cold ambient might be 
—20F at 10 mph of wind and the 
high ambient 77F at 0 mph. When 
using such criteria, the luminaire 
described in Fig. 6 would have a 
useful light output approximately 
70 percent higher than a conven- 
tional luminaire. Therefore, the 
total number of luminaires could be 
reduced as shown in Fig. 7. 

In general, the application of a 
controlled spot-cooled luminaire is 
considerably simplified as compared 
to conventional fluorescent lumi- 
naires because the light output is 
essentially independent of ambient 
temperature and weather condi- 
tions. 


Future Developments 


Spot cooling presents the possi- 
bility of designing more lamps spe- 
cifically adapted to this process. 
Such developments are expected in 
the near future, and these will pro- 
vide additional gains in light output. 


"g. 7—Spot cooling serves to raise illumination level when spacing stays the same, or, permits considerably wider spacing while providing the 


‘ime amount of illumination. 
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ENGINEERING / OPERATIONS 


Now Computer Spots Transmission Towers 

Arizona Public Service Co. engineers V. Converti, 
E. J. Hyland, and D. E. Tickle showed a recent engi- 
neering operating section of Pacific Coast Electrical 
Association that savings of over $1000 per mile can be 
obtained by optimizing the spotting of transmission 
towers. on the digital computer. Their computer pro- 
gram also reduces engineering costs by five to one 
due to the computer’s ability to duplicate tower spot- 
ting calculated by conventional hand methods at a 
30-seconds-per-mile rate. 

Other benefits: direct input from aerial survey 
route mapping which, furnished along with actual 
profile, provides a punched card record of the terrain 
coordinates (permits automatic processing of survey 
notes); alternate route tower spotting when several 
routes are to be investigated with economic compari- 
son of alternatives; complete computation and tabu- 
lated record of tower height, tower span, added 
weights, tower costs, horizontal and vertical span 
loading, total cost and cost per foot. 

The computer simulates the usual spotting template 
by using an arbitrary origin of a cartesian co-ordinate 
system such as sea-level and station zero. The curve’s 
equation is then formed and varied as required to 
move the axis of symmetry of the curve right or left 
from a given tower to determine the proper position 
which provides adequate ground clearance through- 
out the distance spanned. There is a corresponding 
vertical displacement of the curve with each shift 
to right or left. When the curve is properly positioned 
for required ground clearance, the equation is varied 
again to consider different tower heights which may 
exist at each position. 

Computer output is sufficient to enable an engineer 
to complete all of his charts regarding location of 
transmission towers and, when coupled with location 
survey, order all materials necessary to build the 
structures. In addition, sufficient information is con- 
tained to cross-check any of the loading conditions. 


NCUR Moves On FCC Petition Action 

The Executive Council of the National Committee 
for Utilities Radio (NCUR) has approved action of 
NCUR officers in filing a petition with FCC on Febru- 
ary 29, 1960, requesting additional high band (152- 
162 mc) frequencies for Power Radio Service licensees 
in the six states which were denied use of the new 
channels formed in the power radio block of fre- 
quencies when the band width was reduced from 60 
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ke to 30 ke. Involved are Washington, Oregon, Texas, 
Louisiana, Arkansas, and Oklahoma. (For some oj 
the most recent advances in Mobile Radio, see page 
106.) 


Highway Lighting Still Too Low 


Recommended practice in highway lighting may be 
50 percent below the level needed for safely stopping 
a vehicle moving at 40 or 45 mph, said Dr. H. Richard 
Blackwell, of Ohio State University, at a recent Ilu- 
minating Engineering Research Institute research 
symposium. Recommended practice is 0.2 to 1.2 foot 
candles. Dr. Blackwell’s measurements, using a new 
version of his evaluator, which is generally recognized 
as one of the most dependable instruments in illumi 
nating engineering, show a need for 0.7 to 2.8 foot 
candles. 

Additionally, the curb lane—the lane which pedes- 
trians enter when stepping from the sidewalk—re- 
quires about twice as much light for relative safety 
as the center or driving lanes, he said. { 

Benjamin S. Pritchard, also of Ohio State Univer 
sity, in his paper reported new findings on sight 
through fog on turnpikes. Three-hundred-watt spot 
lights, mounted on 28-ft poles so that their beams are 
directed away from the driver’s line of sight at ar 
angle of about 40 degrees from the perpendicular, car 
produce safe visibility up to 136 ft in a fog which, it 
daytime, would reduce visibility to a scant 60 ft. : 


a 
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Plastic coatings are being tried to prolong condenser water box fi 
on Ohio Power's new 450-mw Unit 5 at Philip Sporn Plant on th 
Ohio River in West Virginia. Here, an experimental 1/16 in. epoxy-resi 
coating is being brushed on the interior of a fabricated steel wate) 
box for Unit 5’s 18,000-sq-ft surface condenser. The welded-tub 
condenser will serve a boiler feed pump turbine at the plant. Othe, 


water boxes for Alliss-Chalmers condensers are being similarly trea! 
for corrosion protection. if 
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Florida Power & Light Company experience with 
underfrequency relays proves that they are very 


— 


aa reliable and require little maintenance. This 
utility expects that nine frequency steps, instead 
G E 0 R G AI Ub (2A q Yasrep 
EN ete RO x , of the pee three steps will give even better 
| < { quwey 4 ‘aa mila | a ze —% & | aay ea he FERNANDINA 


-N THE OPERATION of a large 
_ power system, accidental loss of 
sizeable block of generation with- 
ut a corresponding reduction in 
aad may seriously endanger the 
ability of the entire transmission 
nd generation system. This occurs 
ecause the loss of generation auto- 
latically overloads the remaining 
cilities. Quite often, the overload 
ill cause the most overloaded of 
1e remaining generation or trans- 
lission facilities to trip, and the re- 
ilt is a cascading decrease in fre- 
uency and system stability failure. 


Manual Means 


In the past, on the Florida Power 
Light system, it has been possible 
» drop load rapidly enough by 
anual means to maintain system 
ability during these emergency 
nditions. However, with the 
owth of our system, and with the 
stallation of larger equipment, ite 
s become necessary for us to re- 
rt to some method other than 
anual to provide a rapid reduc- 
n of load to stabilize the system 
ring such emergency. We con- 
ered several means of load re- 
ction, and the use of underfre- 
ency relays was chosen as the 
st method. We like to think of 
is protection as a load recovery 


ditor’s Note—This is the essential text of a 
eering and Operation Section Meeting of 


Southeastern Electric Exchange held in 
anta, Ga., in October 1959. 
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Following a severe®out#se aay 
February 16, 1956, it was deg dided 
to install underfrequency ible on 


erator in any area. The first e ae 


these relays was installed April 1, 
1957, and set to op&tate in ee 
steps: Step 1, operates when fre- 
quency drops to 58.0 cycles, Step 
2, operates at 57.5 cycles, and Step 
3, operates at 57.0 cycles. Relays 
were also installed in the Miami 
and Miami Beach plants to sepa- 
rate these stations from the system 
at 56 cycles. A review of the load- 
ing of all distribution feeders was 


{He transmis- 
‘ansmisgion ties 
remain i edy Several 4- 
kv and: 13-k eV eed ers : dra _tripped 
automatically towas stie:, that the 
load a the. networl fh: and the re- 
mainir eders will be in ex- 
cess fe te capabi Let of plant 
generation. Fo 

At the Miami Béach Plant, Step 
3 separates Unit No. 4 and the 13- 
kv feeders“from the transmission 
system.:*fHe transmission lines are 


he 
} 
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left tied through and the 4-kv 
feeders are dependent on the trans- 
mission supply. 


Underfrequency Panel 


A separate control panel is pro- 
vided in the two plants and at each 
substation for the underfrequency 
relays. A standard installation con- 
sists of a panel having one or more 
underfrequency relays (provisions 
are made for installing three such 
relays), a white light for potential 
indication, three lockout relay re- 
set switches (one for each under- 
frequency relay position), one blue 
indicating light for each lockout re- 
lay (mounted directly above its 
associated lockout relay reset 
switch), and five feeder frequency 
selector switches. For the large 
substations, a panel similar in all 
respects is used, except that it pro- 
vides for up to ten feeders. 

Each underfrequency relay is 
tuned to operate at only one fre- 
quency (58, 57% or 57 cycles). The 
white light on the front of the panel 
indicates that the potential source 
for the underfrequency relays is 
energized. This light normally 
burns at all times. The reset handle 
for each lockout relay is marked to 
indicate the underfrequency relay 
which causes that particular lock- 
out relay to trip. The blue light 
above the lockout relay reset 
handle indicates that the trip coil 
of that particular lockout relay is 
good and that the 125-v de supply 
to that lockout relay is energized. 
This light should burn at all times, 
except when that particular lock- 
out relay has tripped. 

When the lockout relay is tripped 
by its associated underfrequency 
relay, the lockout relay reset han- 
dle moves to the OFF position. 
This handle must be reset man- 
ually before the affected feeder 
breakers can be closed. Each feeder 
has a frequency selector switch. 
This permits changing frequency 
assignment of that feeder at any 
time; by turning this switch to the 
OFF position, that particular 
feeder will not be tripped by un- 
derfrequency. 

The operation of an underfre- 
quency relay causes its associated 
lockout relay to trip. The lockout 
relay simultaneously trips and 
locks open all feeder breakers as- 
signed to it, and also causes the 
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lockout relay reset handle to move 
to the OFF position. The blue light 
associated with that lockout relay 
is also deenergized. 


Switchmen Dispatched 


Following the occurrence of an 
underfrequency relay operation, 
switchmen are dispatched to the 
substations affected. Upon arrival 
at the substation, the switchman 
will: 

1. Turn to the OPEN position 
the control switch handle of 
each circuit breaker which 
has tripped due to underfre- 
quency, and then report to 
the dispatcher for further in- 
structions. Advise the dis- 
patcher of all underfrequency 
relay targets, lockout relay 
targets, and feeders which 
were tripped by underfre- 
quency operation. 

2. Reset lockout relay 
handles on _ the 
quency relay panel. 

3. Reclose the affected circuit 
breakers, as authorized by the 
dispatcher. 

4. Report times of closing, coun- 
ter numbers, etc., to the dis- 
patcher. 

Following is a brief description 
of two cases of trouble of somewhat 
similar nature, one occurring be- 
fore and the other after installation 
of underfrequency relays. 


switch 
underfre- 


Before Relays Installed 


On February 16, 1956, at 5:51 
pm, the loss of the two 138-kv cir- 
cuits between Cutler Plant and 
Dade Substation, and the overload- 
ing and relaying of the three 69-kv 
circuits served from the Cutler 
Plant, isolated Cutler from the sys- 
tem. At this time, the system load 
amounted to 660 mw, of which Cut- 
ler Plant was carrying 283 mw. The 
loss of the Cutler generation over- 
loaded transmission and generating 
facilities in the Miami and Lauder- 
dale areas, resulting in the loss of 
the Miami and the Miami Beach 
plants. 

In the first case, the loss of this 
generating capacity resulted ini- 
tially in the interruption of service 
to approximately 50 percent of the 
total system load, to approximately 
80 percent of the Miami area load, 
and to approximately 60 percent of 
the Southeastern Division load. 
Service to approximately 35 per- 
cent of the system load was inter- 
rupted for 40 min, service to ap- 
proximately 20 percent of the sys- 
tem load was interrupted for an 
additional 40 min. Service was re- 
stored to all loads approximately 
214 hr. after the initial interrup- 
tion. | 

During this period, there were 
interruptions of service of greate 
than 1 min duration to 44 of the 
substations of the system, as fol 


Frequency assignment chart showing assignment of underfrequency relays by frequency feeder! 


and load. 


FREQUENCY 


61 Sub Total 244 
136 System Total 552 


Faedar Frequency 
Selactor Switch 


Bie 
Light 


Lockout Relay 
Razet Swiich 
Handle ———- 


Unider-Frecgeuency 
Relay Target 


Above: Standard underfrequency panel for five or less feeders. 
Below: Standard underfrequency panel for ten or less feeders. 
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lows: 20 of the 27 substations in 
the Miami area, 6 of the 9 substa- 
tions in the Southeastern Division, 
12 of the 19 substations in the 
Eastern Division, 4 of the 10 sub- 
stations in the North Central Di- 
vision, and 2 of the 14 substations 
in the Western Division. These in- 
terruptions made newspaper head- 
lines over the state and caused 
much criticism from our customers. 


After Relays Installed 


The second of these two cases of 
trouble occurred on November 12, 
1957, after partial installation of 
underfrequency relays had been 
completed. At 12:23 pm, a lightning 
arrester failure on C-phase of the 
West 138-kv bus at Dade Substa- 
tion caused a differential relay ac- 
tion which cleared the West bus. 
At 12:24 pm, another differential 
relay action cleared the East bus. 
This, in effect, resulted in the loss 
of the 138-kv lines between Cutler 
and Dade. The system load was ap- 
proximately 720 mw, with the gen- 
eration as follows: Cutler 323 mw, 
Miami 43 mw, Miami Beach 24 mw, 
Lauderdale 57 mw, Riviera 120 
mw, Sarasota 37 mw, Sanford 10 
mw and Palatka 106 mw. The three 
69-kv circuits served from Cutler 
have a total capacity of 180 mw. It 
was necessary to reduce Cutler’s 
generation by 143 mw to prevent 
overloading the 69-kv lines. 

The loss of generation at Cutler 
resulted in a system break-up, with 
the system dividing into three 
areas: Area 1, the Cutler, Miami 
and Miami Beach area; Area 2, the 
Lauderdale, Riviera area; and Area 
3, Sarasota, Palatka and Sanford 
area. Areas 2 and 3 were not af- 
fected by underfrequency relay ac- 
tion, since the frequency was above 
the trip settings. In Area 1, how- 
ever, the frequency dropped to 56.2 
cycles and underfrequency relays 
operated to reduce load approxi- 
mately 65 mw. The manual drop- 
ping of ten feeders at the Miami 
and Miami Beach plants resulted in 
an additional reduction of load in 
the amount of 40 mw. In this in- 
stance, the reduction of load by 
underfrequency relays, followed by 
the load dropped manually, pre- 
vented a system break-up as ex- 
perienced on February 16. There 
was no newspaper publicity and 
very little criticism from our cus- 
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tomers following this interruption. 

In Case No. 1, service interrup- 
tions lasted as much as 2% hr, 
while in Case No. 2, most service 
was restored in less than 30 min. 
Some interruptions continued for 
an hour but only because of the 
time required to clear the defective 
lightning arrester. All underfre- 
quency relays operated correctly 
and prevented an area shutdown. 
However, relays at the Miami and 
Miami Beach plants, set to separate 
the plants from the system at 56 
cycles, did not operate, as the fre- 
quency dropped to only 56.3 cycles. 
Plant auxiliary equipment, how- 
ever, was adversely affected by low 
frequency and voltage, and it was 
decided to change the settings to 57 
cycles. 


Resetting Relays 


Since underfrequency relays 
were installed, we have had seven 
cases of equipment failures causing 
break-ups in certain parts of the 
system, resulting in underfre- 
quency relay operation. Relay op- 
erations have been correct, but in 
some cases, more load was dropped 
than would have been necessary 
due to sharp decline in frequency, 
resulting in a dip into the next 
lower setting and the large amount 
of load assigned to each frequency 
step. We are now in the process of 
resetting certain relays in each of 
the basically assigned steps so that 
each of the steps would be spread 
into a wider band. 


Nine Frequencies Better 


A study of the various underfre- 
quency conditions was made and 
the results obtained disclosed that 
it would be possible to set the un- 
derfrequency relays in such a man- 
ner that the load dropped would 
more closely approximate the loss 
of generation or transmission facili- 
ties. Since the frequencies of 58, 
57.5 and 57 cycles now used, re- 
sulted in dropping extremely large 
blocks of load, it was decided to ac- 
tually use nine frequencies instead 
of three. 

For instance, 58 cycles would be 
a nominal setting, and the relays 
which had all formerly been set at 
58 cycles would be set at either 
58.30, 58.15 or 58.0 cycles. Relays in 
the 57.5 cycle step would be set for 
57.8, 57.65 or 57.5. The relays in the 
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57.0 cycle step would be set for 
57.3, 57.15 or 57.0 cycles. Precise 
calibration of the relays requires 
a minor modification of the existing 
relays to obtain the desired fre- 
quency settings. This modification 
consists of substituting a screw- 
driver adjustable potentiometer for 
a slidewire type resistor in the 
tuned circuit of the underfre- 
quency relay. 


Closer Ratio 


When changes in relay settings 
over the system have been com- 
pleted, we feel that a much closer 
ratio between loss of generation 
and load dropped will be obtained. 

All new feeder breaker installa- 
tions are now wired for underfre- 
quency relays, although relays may 
not be installed until later. We now 
have 136 feeders with a total load 
of 552 mw that may be tripped by 
underfrequency relays. 

Experience with underfrequency 
relays for load reduction in the 
manner described has proven to be 
both practical and_ satisfactory. 
However, operating experience has 
disclosed a number of interesting 
points which are worth mentioning. 


Nine Points 


1. Relays should be connected to 
a potential source which is lo- 
cated on the same bus as the 
breakers that are to be tripped 
if correct operation is to be as- 
sured. 

2. Much of the load to be drop- 
ped is at tapped substations, 
and it was in several of these 
substations that the first in- 
stallations were made. The 
first time that the transmis- 
sion line on which these sub- 
stations were located tripped, 
the underfrequency relays 
also operated, causing unnec- 
essary outages. Examination 
disclosed that the six-cycle 
time delay of the underfre- 
quency relays was not suffi- 
cient to override the decay of 
voltage and frequency which 
existed on the line after the 
line terminals opened. Oscillo- 
grams were taken on the lines 
judged to have the slowest 
rate of voltage decay, and it 
was determined that 0.35 sec 
would be an adequate time de- 
lay in most cases. Adjustments 


were made to provide this ad-_ 
ditional time delay which 
eliminated these undesirable 
actions. 

3. If heavy industrial load is 
added to a transmission line 
and there are stations on this” 
line which contain underfre- 
quency relays, voltage decay 
after a line operation should 
be rechecked. 

4. Use of underfrequency relays 
to separate power plants 
which furnish heavy essential 
load at generated voltage re- 
quires extremely careful ex- 
amination of the application. 

5. Periodic review of feeder as- 
signment is necessary in order 
to meet changing operating 
conditions. 

6. To aid in rapid restoration of 
service following underfre- 
quency relay actions, accurate 
records of feeder and fre- 
quency assignments are kept 
by dispatchers. This allows _ 
prompt dispatching of switch- 
men to affected substations 
without waiting for trouble 
calls to disclose the pattern of 
interruptions. 

7. Standardization of equipment 
is helpful in personnel train- 
ing for both maintenance and 
operation. 

8. Adequate 


and continuous 


training of all personnel in 
load restoration is essential. 

9. An occasional misoperation 
(operation or failure of oper- 
ation of an underfrequency | 
relay) may result from other 


| 
f 


reasons, such as personnel er-— 
rors and omissions and me-. 
chanical or electrical failures. 
If the principal reason for hav-' 
ing underfrequency relays is) 
kept in mind, the misoperation 
usually is not considered ‘es 
serious. 


Se ms 
7 


Conclusion ~~ 


In conclusion, we can say that 
experience ited during the pe- 
riod we have used underfrequency 
relays has proven their operation 
to be very reliable and little main- 
tenance is required. They have’ 
served their purpose well.and we) 
hope that the use of nine frequency 
steps, instead of the original thre 
will give us even more satisfac 
performance. 
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‘THE GUY GUAR 


A BRAND SPANKING-NEW ai pean 
GUY PROTECTOR FROM OLIVER foot lengths. Heavily 


hot-dip galvanized. 


hat is truly trouble-free and fumble-free! New integral-design top 
ook grips strand like high-flying aerialists grip each other—fully 
lf-locking—won’t loosen or come off—will withstand repeated 
eavy impacts without separating from strand. No separate C- 
ooks to bend, break and come off! 


POSITION OF 
LOWER BOLT 
IMPLEX* IS SIMPLEST OF ALL TO INSTALL! 7 1 CONNECTOR ON 


Merely hook on guy wire, position and clamp. No fumbling— STRAND LOOP. 
jottom clamp bolt head is topside where it’s easy to see. A turn 
lf the wrench does it all in 30 seconds or less! 


0) LIVER LINE HARDWARE IS OUR SOLE BUSINESS — A cosinon ar 
WE DO OUR BEST TO MAKE THE BEST! LOWER BOLT 

| [SINCE 1894 CONNECTOR 

| ON ROD. 

. Mg eur Oliver Distributor for a Sample or write us. : \ *Patent and Trade-mark 


Registration Applied For, 


LIVER ELECTRICAL MANUFACTURING CO., Battle Creek, Mich. 
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Milton, Hants., England 
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‘PHONE CALL 

STARTS BRITAIN'S 
FIRST AUTOMATIC 
PEAKING STATION 


Featuring a diesel-fueled turbine conversion as 
prime mover, remote controlled “pocket” station 
has advantages of low capital cost, fully auto- 
matic operation, instant readiness, high reliabil- 
ity, and low maintenance. 


AID TO BE the first of its kind 

and size in the world, Britain’s 
new 3000-kw  remote-controlled 
“pocket” power station at Prince- 
town, Devon, was started recently 
by dialing a telephone number in 
the headquarters control center of 
the South Western Electricity 
Board at Bristol, 100 miles away. 
The station will provide peaking 
and emergency power on a fully- 
automatic basis, with routine in- 
spections only four times a year 
and an overhaul about once every 
ten years. 

Prime mover is a modified ver- 
sion of a well-known aircraft and 
marine gas turbine, the Bristol 
Siddeley Proteus, which has been 
adapted to operate on diesel oil. It 
weighs little more than a ton and 
requires no cooling water or warm- 
ing up. Because of its small size 
and low mass, full load is expected 
in less than two and one-half min- 
utes from a cold start. 

The reverse-flow gas system of 
the Proteus provides a_ simple, 
short, compact “free-turbine” two- 
shaft unit, without heat exchanger, 
which attains a high thermal ef- 


ficiency through use of advanced 
compressor and turbine designs 
and a compression ratio of 7.3 to L. 
Compressor and power turbines 
are mounted on concentric but 
mechanically independent shafts 
which enables each system to run 
at its optimum speed under all con- 
ditions. Other advantages are: 1. 
Power required for starting is rela- 
tively low because only the com- 
pressor system is rotated by the 
starter; 2. The generator is coupled 
to a unit of low inertia which facili- 
tates automatic synchronization; 
and 3. The engine can meet an 
overload by putting out a higher 
torque at reduced speed without 
loss of power or risk of stalling. 

Air enters radially through pas- 
sages in a light alloy casing just to 
the rear of the mid-length of the 
engine and travels forward through 
12 axial compressor stages to é 
simple centrifugal stage, where i 
flows outwards. On leaving the 
compressor, air is turned rearware 
into eight tubular combustior 
chambers arranged around thé 
compressor casing. Here, fuel i 
injected and burned. 
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Hot gases expelled from the 
combustion chambers discharge 
through four turbines coupled in 
oairs. The first pair drives the com- 
oressor; the second pair drives the 
output shaft through a compound 
apicyclic reduction gear at the 
front end of the engine. This reduc- 
tion gear is similar to that used on 
the Proteus aero-engine which has 
been tested at much higher powers 
than are developed by the turbo- 
senerator engines, and which have 
proved very reliable in service. 

Exhaust silencers and _ intake 
baffles reduce the noise level. Since 
the engine requires no cooling wa- 
ter, a generator with direct air 
cooling was selected for use with it. 
Of the protected type, it has two 
pedestal bearings and_ direct- 
coupled exciters mounted on a 
common bedplate conforming to 
BS 2613, 1957, or its equivalent in 
other countries. 


Controls 


The control system is designed to 
hold the fuel flow and power con- 
stant at ambient temperatures be- 
low 30 F. Above this temperature 
the set runs at a constant compres- 
sor speed, giving a maximum out- 
put which varies with air tempera- 
ture. Maximum power is thus 
available in cold weather when it 
is most likely to be needed. 

For peak load generation, there 
is no need to run at less than indi- 
cated powers in order to obtain re- 
liable or economical operation, as 
is often the case with piston en- 
gines, and no provision is made to 
do so. In the event of an overload, 
the ability of the “free turbine” en- 
gine to put out a higher torque at 
lower speed provides a_ useful 
measure of automatic load shed- 
ding. 


Starting and Synchronizing 


A 110-volt battery provides cur- 
ent for the starter, for auxiliaries 
hat have to run before the engine 
s started, and for energizing the 
solenoid for contact breaker clos- 
ing. Should the engine fail to fire, 
orecautions are taken to clear the 
combustion chamber of unburned 
fuel to avoid risk of a wet start at 
the second attempt. 

Once the engine has started, the 
rontrol motor opens the throttle 
until bus frequency is reached, 
hen the generator is automati- 
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cally put on the line and the engine 
goes at full throttle. If there is no 
system supply to serve as a stand- 
ard for the control motor, it will 
provide a frequency of 52 cycles 
under no load, falling to 50 cycles 
at full load. 

There are protective devices to 
prevent overspeeding under any 
circumstances and to stop the en- 
gine in case of pressure failure in 
either oil or fuel systems. Fire de- 
tectors are provided which shut 
down the engine and discharge car- 
bon dioxide extinguishers in case 


of fire. 
Supervisory Control 


The Mark II ‘“Datofonic” super- 
visory control equipment operates 
over the national telephone net- 
work, enabling the control engi- 
neer to carry out a total of up to 
40 control functions such as start, 
stop, throttle control, etc. These 
facilities are supplemented by 22 
pairs of indicator lamps of which 
the turbo generator utilizes 20. 
Telemeter display facilities are also 
provided for such quantities as 
megawatts, amperes, volts and 
other measurements from which 
the control engineer can determine 


power factor. 

The control cabinet containing 
all of the remote plant’s control fa- 
cilities is capable of simple exten- 
sion to permit control of as many 
as 24 additional substations. Since 
the equipment operates over the 
telephone network, the control en- 
gineer at Bristol can establish con- 
tact with the plant by using normal 
trunk call facilities. After obtaining 
necessary information and_per- 
forming required control operation, 
he has the facility whereby he may 
instruct the remote equipment to 
disconnect itself from the telephone 
line. 

In the event of a change of state 
in the running condition of the set, 
equipment installed in the station 
automatically engages its own ex- 
change line and verbally requests 
the operator to connect it with the 
Bristol control room. When the call 
is put through, the on-duty engi- 
neer hears the equipment an- 
nounce its identity by voice, after 
which all control and telemetering 
facilities are available to him. 


The Plant 


Compared with a conventional 
diesel, the Bristol Siddeley is ex- 


Officials and guests attending inauguration ceremonies inspect components of a turbo generator 
installation at the Bristol-Siddeley plant similar to the Princetown station installation. 


Quarter-scale model of Princetown installation showing simplicity of mounting requirements for 
the modified version of the turboprop aero engine which serves as prime mover, 
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Control Gear 


Air Filters 


Air Intake 


General arrangement of major components in 
Britain’s new Princetown 3000-kw “pocket’’ 
Power plant. 


Exciter 


Alternator 


By using the telephone dial on the Datofonic 
control panel, the unmanned station 100 miles 
away can be started, interrogated as to running 
conditions, and also stopped. 
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Exhaust Silencer 


Turbine 


tremely small. Because of its low 
weight and complete freedom from 
vibration, the only major founda- 
tions needed were those for the 
generator. These, however, in no 
way compare with what is required 
for a reciprocating engine. Thus, 
not only is the station relatively 
small but its foundations are 
simple and light. 

No space heating of the building 
is required either for the generator 
or engine; heaters are built into 
the generator to ensure that the 
windings stay dry and warm at all 
times. Elimination of space heat- 
ing, however, made it necessary to 
provide shutters with automatic 
operation on the engine air intake 
or generator ventilating air inlets. 


Maintenance 


Very little maintenance is re- 
quired for this type of industrial 
turbine. After every 100 hours of 
operation the filters should be in- 
spected, and the plant run and in- 
strument readings logged. This 
should also be done if the plant has 
been idle for any extended period. 
Initially, the engine will be re- 
moved for inspection after 1000 
hours of running, but it is expected 
that this period will be later in- 
creased to 2000 hours or more. 


Advantages 


This turbo-generator represents 
a significant departure from con- 
ventional methods and gives ad- 
vantages of low capital cost, fully 
automatic operation with remote 
control for starting and shutting 
down, instant readiness at all 
times, high reliability, and low 
maintenance costs. Also, the instal- 
lation is compact and self con- 
tained. 

Although running cost per hour 
of the Proteus engine is rather high 
due to the relatively high thermal 
efficiency, this is of small conse- 
quence when running under peak- 
lopping conditions. Considering all 
factors, cost per kilowatt of output 
is about one third to one half that 
of conventional plant output, less 
if transmission and _ distribution 
costs are considered. 7 

Conception of several such un- 
attended power stations at strategic 
terminal points of a supply network 
is of interest as being comple- 
mentary to large, highly-efficient 
plants located conveniently with 
regard to fuel availability. There 
may also be a case for running the 
generator as a synchronous con- 
denser to compensate for the reac- 
tive component in long transmis 
sion lines. 


Electric Light and Power, May 15, 


COMPACT... ADAPTABLE... RELIABLE 


New Westinghouse Isolated Phase Bus 


Ever-increasing current and voltage ratings ... maximum 
in compact arrangement . . . full adaptability to gener- 
ating and distribution station layouts .. . complete 
reliability—these are the modern station demands met 
by new Westinghouse isolated phase bus. Here are the 
design features which assure long, trouble-free 
performance: 


Single Insulator. Only one high-strength insulator is used 
at each bus support location. Deep grooves provide high 
dew withstand voltage. Resilient mounting reduces short 
circuit forces on the porcelain. All combine to provide 
maximum reliability of service. 


Main Conductor. Hollow square or tubular bus may be 
specified to suit application requirements. 


Enclosure Construction. Enclosures are cylindrical; of 
heavy, heat-treated aluminum plate; rolled and seam- 


Only One Insulator Is Required 
at each main conductor and 
enclosure support location. 
Enclosure tightness is assured 
by these arrangements: 


1 Welded-in support of high- 
strength extruded aluminum. 


2 Resilient insulator mounting 
plate bolts dead-end in ex- 
truded support. 


3 Assembly mounting bolts are 
external to the enclosure. 


you CAN BE SURE: 
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welded . . . assuring maximum strength against internal 
or external pressure and side stress. Enclosure tightness 
is assured. 


Accessibility of Enclosures. Telescoping of enclosures sim- 
plifies inspection and maintenance of insulators and 
conductor joints. Adequate clearance facilitates telescop- 
ing and alignment. Longitudinal gaskets are eliminated. 
Circular, extruded, neoprene gaskets, retained by two- 
bolt clamping rings, make assembly easy and assure tight 
joints. Enclosure ends are not flanged. Small supporting 
feet reduce weight and provide smooth cylindrical exterior. 


Coordinated Design. Westinghouse isolated phase bus is 
coordinated in design to assure long, economical service 
with minimum maintenance—and to reduce field assem- 
bly time by permitting large assembly shipments, limited 
only by shipping and handling facilities. 

For complete facts, call your Westinghouse representa- 
tive, or write Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pa. J-60998 


CLAMP REMOVED CLAMP LOOSENED 


FROM GASKET INTERMEDIATE ENCLOSURE 


SUPPORTING SECTION J TELESCOPED TO RIGHT GASKET SLID 


TO RIGHT 


SS) 
ACCESS TO SPLICE 
AND INSULATOR 


Telescoping Enclosure provides ready access to insula- 
tors and conductor joints for inspection or maintenance. 


Reregeyegs 


estinghouse 
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MOBILE RADIO'S 


ARMS EXTENDED 


© © 


OBILE RADIO users have 
M recently been offered new 
tools which make practicable more 
versatile and usable systems than 
have ever before been possible. 
Some of these tools stem from 
technical developments while 
others come from regulatory ad- 
vances or changes in rules govern- 
ing mobile radio use. 

Typical of the type of tools avail- 
able in recent years are: coded- 
squelch equipment, better and 
more refined selective calling units 
and tone signalling equipment. 


Good Antennas Easily Available 


Antenna design has come far in 
the past five years. Antennas of 
reasonable size are available to 
cover areas of almost any shape. 
Horizontal gain for mobile system 
UHF omnidirectional antennas has 
gone as high as 10 to 12 db in com- 
mercially available stock models 
and even higher gains can be 
achieved on special order. Direc- 
tional antennas can be had in “off- 
the-shelf” models with forward 
gains of over 20 db, a far cry from 
mobile radio antennas available ten 
years ago when the first big expan- 
sion in mobile radio use took place. 

The philosophy then generally 
used was that the only solution to 
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By JOHN C. SLOTHOWER 


Assistant Superintendent 
Transmission and Distribution 
Northern States Power Company 
Minneapolis, Minnesota 


New concepts in the design of mobile radio sys- 
tems are now possible because of advanced 
technology and changed Federal Communica- 
tions Commission rules. 


coverage problems was to get the 
antenna as high off the ground as 
possible and to use a maximum 
amount of power. It is all too un- 
fortunate that some of the systems 
designed with this philosophy in 
mind are still in existence and still 
operating. It is also unfortunate that 
there are still users who believe in 
it and apply it to new stations and 
new equipment being licensed and 
installed today. 


Sensitivity, Selectivity Jump 


Receiver sensitivity and selec- 
tivity have both increased by leaps 
and bounds in recent years. This, 
coupled with increases in antenna 
gain, has greatly increased talk- 
back range of mobiles. Talk-back 
rather than talk-out has always 
limited a two-way system’s reliable 
range. 

With increased receiver selec- 
tivity has come a corresponding in- 
crease in receiver and transmitter 
stability. The combination of these 
two in turn improves reliability and 
performance greatly. The likeli- 
hood of a given transmitter drifting 
out of a given receiver’s useful 
bandpass is greatly reduced. 

Transistor power supplies for 
mobile equipment have improved 
performance by eliminating vibra- 


tor noise. Elimination of the vi- 
brator also reduced maintenance 
by a significant amount inasmuch 
as vibrators have always been re- 
sponsible for a great deal of 
trouble. 

The recent introduction of the 
long-awaited completely transistor- 
ized receivers and partially transis- 
torized transmitters in mobile 
equipment is still another step to- 
wards improved performance and 
reliability and reduced mainte- 
nance in mobile systems. 5 

All in all, even with no special 
system dean features the useful- 
ness and reliability of mobile radio. 
equipment has improved so much 
in the past ten years that licens 
have been able to place greater 
greater dependence on it. ~~ 

The combination of regulator y 
advances and advances in the art 
have resulted in some of the most 
interesting “tool” developments. 
How regulatory changes id 
equipment design advances have 
worked hand in hand to Pin te 


new tools is demonstrated in the 
field of “split channels.” Manufac- 
turers have had available for some’ 
time equipment which could oper 
ate on approximately half 

bandwidths required for mobil 
system operation. In the 30-50 mc 
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band this meant a bandwidth of 
20 ke instead of 40 ke and the 
ability to operate with a modula- 
tion deviation of +5 kc instead of 
+15 ke. Correspondingly improved 
equipment has been available in 
the 150-160 mc and the 450-460 mc 
bands. 

After giving users adequate 
warning that channel widths would 
be narrowed down and tolerances 
tightened up, the Federal Com- 
munications Commission issued in 
1957 and 1958 a number of orders 
and rule-makings which had the ef- 
ect of implementing these  so- 
-alled ‘“‘split-channels.” 
This splitting produced approxi- 
nately twice as many channels in 
he same amount of radio spectrum 
pace. It might be asked just how 
his can be considered a “new tool” 
or mobile radio users. The answer 

that the new frequencies have 
nabled some licensees who could 

stify a second or third frequency 


- 1 — With more 
annels available, 
stems can take ad- 
ntage of repeater 
tions. Truck-to-truck 
ntact distance here 
effectively double 
e base-to-mobile 
nge. As truck A 
nsmits on F2, re- 
ater station picks it 
and transmits on 
Truck B picks up 
from repeater. An- 
ering, truck B trans- 
S on F2, repeater 
ks it up and puts 
on FI to be picked 
by truck A. 
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—but for whom none were avail- 
able—to expand their use of mobile 
radio and re-design their systems, 
in many cases taking advantage of 
“mobile repeater” or “mobile re- 
lay” type of operation. This type of 
system is shown in Figure 1. It can 
be seen that a mobile relay system 
requires two frequencies and this is 
one of the principal reasons that it 
has not been more widely used. 

The mobile relay type of system 
is specifically permitted in FCC 
rules to allow mobile-to-mobile 
communication over extended 
ranges. Normal. car-to-car range 
varies from less than a mile in the 
450-460 me band to a possible 20 
to 25 miles under good conditions 
in the 30-50 mc band. On a reliable 
basis, though, it is usually limited 
to a few miles in the 150 or 30-50 
mc bands. 

In any case, these ranges are 
very often inadequate for many of 
the types of operation common to 


utility radio systems where super- 
visors in the field need to communi- 
cate directly with other mobile 
units to control switching and re- 
pair operations. The relay system 
effectively extends the mobile-to- 
mobile range to twice the base-to- 
mobile range. 

An equally valuable feature of 
the mobile relay system is the pos- 
sibility of various fixed repeater 
installations in a system. These al- 
low a mobile unit to talk back to 
its main base station from beyond 
the normal base-to-mobile range. 
This type of operation is shown in 
Figure 2. Fixed repeaters are un- 
manned and can be located in the 
most desirable location from a 
radio coverage standpoint without 
regard to the availability of person- 
nel to man the station. 

When a base station is talking to 
a mobile unit “through” a fixed re- 
peater station the base must go on 
the air as a “mobile’—that is, it 
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CONTROL CONSOLE 


BASE STATION 


must transmit on the same fre- 
quency that the mobiles use for 
transmitting. The base signal is 
picked up by the fixed repeater and 
re-broadcast on the normal base 
station frequency which is then 
picked up on the mobile receiver. 

Coded-squelch is a valuable tool 
because it can make systems more 
selective. Originally developed to 
eliminate interference, both from 
“skip” and geographically adjacent 
stations, it uses a tone-operated re- 
lay to “mute” the receiver until a 
carrier with the proper sub-audible 
tone or combination of tones is re- 
ceived. Thus a given receiver, base 
or mobile will allow the operator to 
hear only transmissions from sta- 
tions in its own system. Annoyance 
and interference to the operator is 
reduced with consequent reduced 
operator fatigue and chance of er- 
ror. 

Coded-squelch has other advan- 
tages, however, that have not been 
widely applied nor even generally 
realized. A single mobile unit can 
be equipped with several different 
tones so that by selecting the 
proper one he can talk to any one 
of several base stations within 
range. This type of operation is 
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BASE TO MOBILE 
THROUGH A 
MOBILE REPEATER 


DIRECT BASE 
TO MOBILE 


shown schematically in Figure 3. 
Likewise, a base station operator 
can select a mobile unit or group 
of mobile units. 

In a similar manner, a base sta- 
tion operator can select any one of 
several fixed repeaters by selecting 
the proper tone. All in all, coded- 
squelch and mobile relay types of 
operation can be combined to give 
an extremely flexible and efficient 
system. 

These, however, are only a few 
of the things that can be done with 
presently available equipment un- 
der existing FCC rules. The sys- 
tems described so far have been 
relatively simple with only local 
control circuits involved. It may 
often be desirable to control a 
number of base stations from a 
single control point over distances 
greater than that possible with the 
single “hop” to a fixed mobile re- 
peater. 

In such a system, control links 
to outlying base stations could be 
VHF, or UHF radio control links, 
microwave circuits or land lines. 
In any case, the system, in so far 
as the base-to-mobile operation is 
concerned functions essentially the 
same. 


Fig. 2—By a switchini 
arrangement, the bas 
station can talk di 
rectly to a mobil 
unit, or can talk ¢ 
the unit through a re 
peater station. Whe 
talking directly tf 
Truck A, base statio 
transmits on Fl an 
receives on F2. Whe 
talking to Truck | 
base station transmif 
on F2 which is retrans 
mitted by the repeate 
on Fl to reach Truc 
B. Base station i 
shown talking t 
Truck A. 


NCUR Petition 


The National Committee fo 
Utilities Radio, speaking for th 
licensees in the Power Radio Serv 
ice, has recently petitioned FCC fe 
permission to use tone signallin 
devices on mobile frequencies t 
perform functions at remote locé 
tions. Other mobile services hat 
already been allowed to do this an 
if the petition is granted it wl 
open up a whole new world of po 
sibilities for mobile radio. 


Coded tones or coded pulsé 
could be used in the electric utili 
industry to operate remote Ii 
switches or capacitor bat 
switches. Use of such a signall 
system on the mobile bands woul 
be most efficient where the ful 
tion performed is one that woul 
normally be performed manuall 
under voice directions given ove 
mobile radio. Such use should at 
tually decrease the amount of 1 
bile channel traffic rather than 
crease it. Where continuous or fre 
quent use is necessary such as 1 
telemetering or relaying, lee 
circuits, wire circuits, radio 
or microwave should, of co 
continue to be used, since one tel 
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metering function would com- 
pletely tie up a base station so 
that no two-way communication 
could take place. 

Check-back functions from a re- 
mote, unattended transmitter on 
the mobile frequency have been 
permitted for several years now so 
that outages on an electric trans- 
mission or distribution system can 
be automatically signalled to a cen- 
tral point. 

Use of this check-back feature 
nvolves small remote transmitters 
which, when triggered by opening 
switches, breakers or the opera- 
ion of fuses, send back coded 
nulses to the base station. These 
ure received and recorded so that 
he operator will know which de- 

ices operated. Here again the net 
ffect is to reduce traffic on the 
obile channel rather than to load 

up. This is true inasmuch as very 
srobably a fair amount of talking 
sack and forth would be required 
yefore the patrolman found the 
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switch or fuse which had caused 
the outage. ‘ 
An “ultimate” system operating 
on mobile channels, may, then, 
utilize any or all of the above-de- 
scribed features. On an “ultimate” 
system there might be several cen- 
tral base stations, controlled from 
several points and each base having 
several satellite mobile repeaters. 
The base stations and control 
points can be linked together by 
wire, microwave or radio relay. 
There is no limit to the combina- 
tions and arrangements which can 
be made with systems of this type. 
Any mobile unit operator in such 
a system would have a choice of 
any base station or repeater and 
could select the one over which he 
wished to talk. The mobile unit 
may also be able to select the spe- 
cific control point with which it 
wishes. to communicate so that 
other operators are not bothered. 
In addition, a number of remote 
switches can be controlled by 
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TRANSMIT 
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coded tone pulses on mobile fre- 
quencies and a number of these 
switches or reclosers are equipped 
with automatic transmitters to sig- 
nal back when a fault or trouble 
causes them to operate. 

Still farther in the future, per- 
haps, but even now within the 
realm of available techniques is the 
use of facsimile in mobile systems 
so that switching instructions and 
other orders will be printed out in 
the truck cab, reducing the chance 
of errors. 

Beyond this it is hard to predict 
what new developments may be- 
come available to the designers and 
users of mobile radio. Many of the 
present tools were only gleams in 
the eyes of equipment designers 
ten years ago. It will be extremely 
interesting to see how the equip- 
ment, the needs of users and the 
rules under which they operate 
evolve in the next decade. There is 
little doubt but that the predictions 
will be no wilder than the reality. 
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MOBILE REPEATER 


- 3—More than one repeater station is available to a truck equipped with several different coded-squelch tones. Thus, base stations other 
in the main base station can be reached by the truck. Flexibility is given to main base station, too. Note how main base station could work 
ough various repeaters to reach trucks and how each truck will be heard only by the base station or repeater which it selects. 
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By JAMES W. ALTHOUSE, JR., 


Assistant Superintendent 
Meter Division 
Philadelphia Electric Company 


A home-made meter test device for special, less frequently en: 
countered tests is proving its worth in practice. 


ETER-SHOP PERSONNEL 

of the Philadelphia Electric 
Company recently conceived the 
idea of developing a new meter test 
console, and then proceeded to 
carry out their idea on a do-it- 
yourself basis. Facilities were 
needed at a central location in the 
meter shop for calibrating portable 
test equipment and for testing non- 
standard metering devices of rela- 
tively high complexity. 

A design was prepared for a 
meter test console that featured 
safety to personnel and to equip- 
ment, while offering maximum ac- 
cessibility to testing supplies and 
loads, yet still maintaining versa- 
tility to handle special tests regu- 
larly demanded of this meter shop. 
The do-it-yourself approach was 
limited only by choice of available 
standard components, thereby 
avoiding any local fabrication of 
items that were readily available 
on the market. 

A modular type of instrument 
enclosure system was chosen as the 
foundation on which to build the 
test-console components. This 
equipment allowed completion of 
an installation that has the custom 
appearance of a factory product, 
while enjoying do-it-yourself sav~ 


a OL oe" 
q 


DO-IT-YOURSELF 


METER TEST 
CONSOLE 


ings and allowing maximum desigt 
flexibility and options. 
The modular enclosure system 


dual-position design, so provision 
were made to accommodate twe 
operators. Each operator has inde 
pendent choice of services and load: 
ing devices so that separate ar 

dissimilar tests can be conducte 
simultaneously. This proved to be 
an economic advantage in purchas 
ing the enclosure, since the only 
extra expense resulted from pro) 
viding one extra formica writi 


shelf. 
Safety Built In 


Safety to operating person 
and equipment was the most 1 
portant design consideration. Ei 
service wire has its own sepa! 
breaker and the enclosure is \ 
grounded. Most important, the 
tire test console is of dead-fi 
construction. That is, all r 
cles, plugs, binding posts, sw: 
etc., are insulated or prote 
prevent accidental contact by ] 
sonnel or to prevent accide 
short circuits. q 

Test loading devices were | 
into the console with a ch 
either resistance or phantom t 
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ormer loading at each test position. 
separate, calibrated phase-shifting 
ransformers allow load phase an- 
les to be set precisely, and either 
esistance selector switches or load- 
ag transformer rheostats can be 
et from either panel to adjust test- 
ag loads. 

Convenience and comfort of op- 
ration are provided by making all 
onnections accessible from panels 
irectly over the work shelf. Con- 
‘ols and switches are also panel 
1ounted, or shaft extensions bring 
djustments within easy reach. 
mple space on the work shelf al- 
ws for disposition of test instru- 
ents, and connecting leads can be 
ept relatively short so that circuits 
re easily checked. 

Complex metering devices and 
st equipment are calibrated with 
lis new console on a routine basis, 
here frequency of testing does not 
arrant provision of specialized 
st facilities for each type. Thus, 
se factor of the new console can be 
spt high, where otherwise special 
cilities for each type of infre- 
1ently tested device would tie up 
juipment and facilities needlessly. 
1e relative ease of wiring and of 
aking adjustments minimizes set- 
) expense for these infrequent 
asses of tests which include calli- 
ation of power-factor test sets, 
mpensated and compensating me- 
rs, thermal demand meters, and 
-cycle meters. 

A one-of-a-kind device, such as 
is test console, lends itself most 
onomically to do-it-yourself con- 
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Fig. 1—Two quite dis- 
similar tests can be 
conducted simultane- 
ously on Philadelphia 
Electric’s do-it-yourself 
meter test console. 


struction where the usual econo- 
mies from repetitive factory pro- 
duction are not possible. In any 
event, design effort by the specifier 
cannot be avoided; but by do-it- 
yourself, drawings can be nothing 
but simple sketches and specifica- 
tions can be reduced to catalog de- 
scriptions of component parts. Best 
possible use of the final product re- 
sults through giving users a major 
voice and interest in design stages. 
Then, as the project reaches the 
assembly stage, wiring and design 
features are so thoroughly under- 
stood that assembly proceeds rap- 


‘idly and future maintenance offers 


no problem. Thus, where user de- 
sign effort cannot be avoided for a 
special project such as this, it be- 


Fig. 2—The dead-front 
control panel offers 
flexibility with maxi- 
mum safety to person- 
nel and equipment. 


comes most economical to organize 
for do-it-yourself. 


Home Construction Should Be Limited 


Once the project is launched, 
care must be taken not to be car- 
ried away beyond reason. The do- 
it-yourself must be confined to as- 
sembly of such components as are 
readily available on the market. 
Local fabrication should be limited 
to drilling of panels and installation 
of mounting brackets. Even such 
items as shaft extensions, guides, 
and bearings should be purchased 
on the open market. Failure to do 
so will result in wasted time by 
producing items that are available 
elsewhere at savings resulting from 
mass production. 

Temptations often arise to make 
a gimmick locally instead of deter- 
mining where to purchase it locally 
or to redesign around the problem. 
Any confusion regarding these re- 
straints can easily lead to a project 
where do-it-yourself could prove 
very costly. The project leader is 
well advised never to let this out of 
his mind. 

Where appropriately conceived 
and diligently applied, the do-it- 
yourself project has a proper place 
in industry. The new meter test 
console at the Philadelphia Electric 
Company has proved itself from 
both operational and economic 
viewpoints. Evidently, many other 
projects similar to the one de- 
scribed here can be undertaken 
profitably. 
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This great seaborne health cen- 
ter will carry a new kind of aid 
abroad—with your help. Part of 
the people-to-people project 
Hope, it will enlist 200 specialists 
en in sharing our health skills. 


OFFICIAL UNITED STATES NAVY PHOTOORAPH 


Ambassador with a blackboard, the Hope 
specialist will help the often woefully few 
local medical technicians train helpers. 
The result: many more hands. And that 
means one Hope dollar is multiplied 
many times over. 


YOUR HELP CAN COME BACK A HUNDRED TIMES OVER 


If enough of us help, the S.S. Hope will be outbound 
in 1960. First port of call: Indonesia. A bold health 
project called Hope will be underway. 


spt dat, il 


The need is crucial. Many places, too many health 
hazards exist. Too many people robbed of the will to 
live. Too few hands to help. Often, a doctor for 100,000. 


Hope’s approach is practical. Help where a nation’s 
doctors ask help. Help them help themselves to health. | 
By training, upgrade skills—multiply hands. Hope’s doc- 
tors, dentists, nurses, and technicians will man a center 
complete to 300-bed mobile unit and portable TV. 


You can not only make every dollar do the work of 
many, you can earn a priceless dividend. With health 


comes self-respect. People at peace with themselves are 
less likely to war with others. 


Hope is yours to give. It’s a people-to-people project. 
For one year’s worth, 3% million Americans must give 
a dollar. Don’t wait to be asked. Mail a dollar or more 


One local doctor for 100,000 people. These are the odds Hope now to HOPE, Box 9808, Washington 15, D.C. 
may face. Yet Hope can mean so much. The health of this child. ge 


Oa | 
.The health of five Indonesians. Trained hands and only a dol- PY a: 
lar’s worth of penicillin can cure them of crippling yaws. % es e LA U N C rd 4 0 P t 
ug gee 
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UTILITYMAN’'S NOTEBOOK 


FOUR CRANES, TWO WINCHES 


LIFT LOADED DEADEND ANGLE TOWER 


50-ton Capacity Cranes co-operate closely as the 135-foot transmis- 


tower is lifted. Note all transmission lines are in place. 


superior synchronization of four 
mes, two winches, and _level- 
ided crews allowed Los Angeles 
partment of Water and Power to 
se a fully-loaded angle deadend 
yer ten feet, and set it on an ex- 
sion structure. 
pvolved was a 15-degree angle 
jer located near the Los Angeles 
er channel, which had to be 
led to provide clearance for the 
den State Freeway. It was the 
» time the Department had at- 
ipted to raise such a tower with 
‘lines in place. Problem was to 
pensate for the 11,700-lb. side 
of the lines during raising and 
ering operations. 
bur rented 50-ton truck cranes 
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Across the Los Angeles River Channel, winch trucks closely couple-in 
with the operation and provide the necessary tension to compensate for 
the 11,700-Ib. side pull from the angled line. Communication is by two- 


way radio. 


with 130-foot booms surrounded 
the 50-ton (including line load) 
135-foot high tower. While it was 
ticklish enough to coordinate the 
lifting cranes, even more ticklish 
and difficult was the side pull com- 
pensating operation. 


Winch Makes Debut 


Two Department winch trucks 
on the far side of the river channel 
provided the compensating side 
pull to cables attached to the tower. 
Tensionometers were used so that 
winch tension could be adjusted to 
offset exactly the circuit side pull. 

One of the two winches used was 
the Department’s new 40,000-Ib. 
winch truck, which made its debut 


Just about two and one-half hours after the operation had begun, crews 
prepared to bolt-up as cranes gently lower tower into place. 


on this job. This highly mobile fig 
was designed and built in the De- 
partment’s General Plant Division 
Shops. Specifications were pro= 
vided by the transmission, trouble 
and street light section. 

After the tower had been lifted 
to the necessary height, pre-fabri- 
cated sections of the 10-foot exten- 
sion were raised into place by two 
of the Department’s self-propelled 
cranes and bolted into place by 
Department crews. 

Close co-operation between the 
various units involved resulted in 
job completion in only two and one- 
half hours from the time the tower 
was first lifted until the extension 
was bolted into place. 
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MANUFACTURERS / PRODUCTS 


Two of Three Biggest Loadbuilding Appliances 


Gas Narrowing Gap In Units Sold During 1959 


Among the three largest load- 
building appliances, ranges, water 
heaters, and dryers, only sales of 
electric ranges should give the elec- 
trical industry anything to crow 
over. In the other two areas, gas 
appliances continued to gain 
ground. 

Sales of ranges last year showed 
a 24.5 percent increase for electric 
models, compared to a 6 percent in- 
crease for gas. This increase is re- 
sponsible for bringing the total ratio 
of gas ranges to electric ranges 
down to 1.19:1. According to Ralph 
Sorenson, manager, utility sales de- 
partment, Westinghouse Electric 
Corp., 1960 may be the year when 
electricity will go ahead of gas. 

The largest problem area seems 
to be in the water heater field. Last 
year electric water heaters showed 
an 8 percent decrease in factory 
shipments while gas water heaters 
showed an increase of 10.5 percent. 

In units, this meant that com- 
pared with the previous year, 282,- 
600 more gas water heaters were 
shipped out to be hooked up to 
someone’s gas mains or bottled gas 


Largest Unit In Company History 


General Electric To Build 


General Electric Co. has been 
awarded a $16-million contract to 
build a 650-mw turbogenerator for 
TVA. Details of the unit, largest 
ever built by General Electric, were 
not immediately available. 

According to information released 
by TVA, the turbogenerator will be 
part of a second generating unit for 
the Paradise steam plant located on 
the Green River in western Ken- 
tucky. Delivery is scheduled for 
1962. 
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tanks, while electric models were 
slipping back by 65,900 units. This 
makes a difference of almost 350,000 
units lost to the electric industry. 

Another cloud on the horizon 
hovers over the industry in the 
clothes dryer field. While shipments 
of electric models were still far 
ahead of gas models the electric in- 
dustry lost another 2.7 percent of 


2 Se A 


the market to gas. This marks th 
seventh year in a row that ga 
models have gained on electric dry 
ers. In that period their share o 
the yearly total has jumped fron 
22.8 percent to 34.4 percent. 

If the decade is to become th 
“Electrifying Sixties,’ some vigotl 
ous loadbuilding activities are in 
cated, concluded Mr. Sorenson. 


Units Shipped — 1957-1959 


Ranges 
Electric 
Gas 
Ratio (Gas to Elec.) 


Water Heaters 


Electric 
Gas 


1959 


1,686,000 
2,010,500 


1.00:1.19 


757,600 
2,956,000 


1958 


1,354,500 
1,896,700 


1.00:1.40 


823,500 
2,673,400 


1957 
1,365,000 
1,986,600 

1.00:1.44 


800,000 


2,532,000 


Ratio (Gas to Elec.) 1.00:3.90 


Dryers 
Electric 


Gas 


905,192 
476,583 


0.53:1.00 


Ratio (Gas to Elec.) 


650 Mw Unit For TVA 


William S. Ginn, GE vice presi- 
dent and turbine division general 
manager, said the order will have 
no immediate effect on Schenectady 
GE’s employment level. 

Last August GE received an $18- 
million contract to furnish TVA 
with a 600-mw generator which is 
scheduled for delivery next year. 
Just before receipt of that order, 
Mr. Ginn forecast a 1,000 employee 
decline in the turbine division’s em- 


1.00:3.25 1.00:3.16 


809,594 
376,468 


0.47:1.00 


868,557 
392,085 


0.45:1.00 


ployment level, but predicted 1 
employment would pick up aga 
in 1961. 

He also said at that time 
TVA had placed options on th 
additional units but was hol 
final approval on them until 1 
This new order is one of the t 

Total cost of the entire uw : 
be almost $34-million. Babcock a 
Wilcox will provide the boile 
the second unit at a cost of 
million. 
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GE Simplifies Capacitor 
Bank Pricing 


General Electric has simplified 
the pricing of high voltage power 
capacitor banks for distribution, 
subtransmission, and transmission 
use. 

The company states that the new 
straight-line pricing method will be 
a boon to utility engineers and pur- 
chasing agents and will make it 
possible for them to determine with 
a minimum of time and effort the 
prices of any high voltage capacitor 
banks for budgetary or engineering 
purposes. 

According to W. G. Hart, man- 
ager of power capacitor sales, it is 
aow only necessary to multiply the 
sank kilovars for any voltage class 
‘rom 4 ky to 230 kv by $2.40 net per 
silovar. The $2.40 figure is GE’s 
current price per kilovar for un- 
srounded wye banks with standard 
oltages: To this must be added 
nly the prices for base insulators 
or substructures, if required. 

The previous pricing method used 
yy the company required first the 


] 
\ 


etermination of the exact arrange- 
Penis of the racks and insulators 
nd then, totalling of all prices for 
lach of the many components in 
ach capacitor equipment. Due to 
e complexities of the old method, 
‘tility buyers found it extremely 
ifficult to estimate prices of such 
b uipment. 
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MELVILLE STEIN, Pres., Leeds & Northrup Co., 
) Philadelphia, is shown receiving the Annual 
ward of the Philadelphia Chapter, Society for 
Hvancement of Management. The Award, with 
tation for “Outstanding Contributions to the 
Ivancement of the Arts & Sciences of Man- 
ement,” is being presented by John A. 
iley, City of .Philadelphia. 
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MINERAL WOOL p 


Different materials —~ Different t 


ROCKEFELLER CENTER 


roducts of : 


HEW YORK. N.Y. 


Reasons for establishment of new standards for insulation for electric house heating are demon- 
strated by F. H. Sides, executive officer of the National Mineral Wool Association. Although the 


materials shown possess different thicknesses, densities, and thermal characteristics, 
the same installed resistance to passage of warmth. Products shown meet the “R-19” 


they all provide 
requirement 


for ceiling insulation under the standard for electrically heated or air conditioned houses. 
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Special Design for Power Companies 


To Produce Complete Computer-Operated Systems 


Complete computer-operated sys- 
tems specially designed for the elec- 
tric utility industry will be fur- 
nished through the joint effort of 
Republic Flow Meters Co. and 
Thompson-Ramo-Wooldridge Prod- 
ucts Co. The two companies recent- 
ly announced their agreement to 
cooperate in the design and produc- 
tion of the systems. 

In a joint statement, William F. 
Crawford, Republic president, and 
Dr. Joseph F. Manildi, TRW Prod- 
ucts general manager, said, ‘“Re- 


public’s leadership in electronic 
control and valving systems for 
steam boilers and TRW Products’ 
leadership and success in digital 
computer control systems for indus- 
trial applications provides power 
industry buyers with a unique pool 
of knowledge and experience for 
planning automated power plants.” 

The two companies will cooperate 
in engineering, installing, and serv- 
icing complete valve, combustion 
control, data logging, alarm scan- 
ning, and computer control systems. 


Copyright Protection Guaranteed 


Consent Decree Favors G & W Electric Co. 


According to a consent decree 
filed in the United States District 
Court at Chicago on March 7, 1960, 
ESCO manufacturing Company and 
its agents are permanently enjoined 
from: (a) Infringing on G&W Elec- 
tric Specialty Co.’s copyrights, (b) 
Unfair competition with G&W 
Electric Specialty Co. in any man- 


ner by use of advertising material, 
books and literature containing in- 
formation taken from G&W’s copy- 
righted books, and (c) Further 
using in any manner or delivering 
and placing on the market and in 
the flow of commerce the book 
entitled “Esco Load Break Oil 
Switches.” 


Malre 


R.G. HALEY & CO. 
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‘it’s sure a good feeling 
to know that this wire is 
attached to Haley cross arms!” 


4 


ao 


CEDAR POLES 


and 


FIR CROSS ARMS 


Light in weight and clean. 
PENTAchlorophenol 
treated in our modern 
plant for protection 
against decay, moisture 
and insect damage. 


TWO strategically 
located yards: 


~!] MINNEAPOLIS, 
MINNESOTA 


FINDLAY, OHIO 


SPITZER BLDG. 
TOLEDO 4, OHIO 


The mobile air sampling labora- 
tory by Beckman Instruments, Inc. 
is equipped to make continuous 
quantitative analyses of contam- 
inants in air sample drawn from the 
atmosphere and to chart a perma- 
nent record of the results. Housed 
in a paneled step-van truck, the 
monitoring instrumentation in- 
cludes four air pollution analyzers 
and two infrared analyzers. 

The analyzers are gas analysis 
systems for measuring low concen- 


“REASONS WHY” 


“Ray-Line’” Emergency Lights are used 
by leading Utility Companies. 

® 
Ist: They save TIME when every minute 
lost means DOLLARS. 

® 
2nd: Batteries can be changed in seconds 
—only one thumb screw to adjust. No 
tools needed. 

e 
3rd: Each new battery has its own steel 
case. No corrosion as occurs with separate 
battery containers. 


@ 
4th: A powerful Searchlite Ray for distant 
line inspection and a Floodlite for nearby 
use. 


i) 
5th: Lamp unit constructed of non-corro- 
sive aluminum to give years of service. 


Send coupon for information 
and free trial offer. No. 26 


Name 


Firm 


Street 
City 


| YOU TOO! CAN NOW HAVE THE : 


NEW IMPROVED DOUBLE DUTY PORTABLE 


COMBINATION EMERGENCY LIGHT 
SEARCHLITE & FLOODLITE 


INTERIOR VIEW of Mo- 
bile Air Sampling Unit 
showing portion of the 
gas analysis systems 
which measure low 
concentrations of oxi- 
dant, nitrogen dioxide, 
nitric oxide, and sul- 
phur dioxide in the air 
sample. 


Mobile Lab Monitors Contaminants In Air 


trations of various gases in the at- 
mosphere. Separate analyzers are 
used for analysis of nitric oxide, 
nitrogen dioxide, oxidant, and sul- | 
phur dioxide. The Model 21 Infra- 
red Analyzers are used to make 
analyses of carbon monoxide and 
hydrocarbons in the air sample. All 
monitoring instruments are de- 
signed to permit independent or. 
simultaneous analysis. 

The Sample Handling System is 
divided into two main subsystems.’ 


‘ 


zr 


: 


we 
5 


STRAIGHT UP FOR POLE WORK. | 
STRAIGHT DOWN FOR MANHOLE WOR} 


lg 


THE PORTABLE LIGHT CO., ! 


216 WILLIAM STREET - NEW YORK 38, f 


The first subsystem is operated 
under pressure from two Bell and 
Gossett pumps; this subsystem de- 
livers the sample to the two infra- 
red analyzers and also pressurizes 
the water system air tank. The sec- 
ond subsystem is a vacuum system: 
the sample is drawn through the 
four air pollution analyzers by 
means of two Gast pumps. 

Both sample handling subsystems 
Jraw sample air from a common 
sample stack. The stack, which is 
dolyethylene-lined to prevent con- 
amination of the sample, can be 
‘aised as much as 20-feet above the 
op of the van. : : 

Once the instruments are stand- : 
irdized, the van can be parked in a Booklet Sells Electric Heat 
urvey area for day-long periods 
vithout an operator, since instru- 
nent operation and recording are 
ontinuous and automatic, 


have been set forth in a pleasant, 
easy reading booklet entitled, “Yes, 


trailer which has a 5000 watt gas- L. Bete Co., Inc. The booklet. is 
Jine-powered generator to provide . written in scriptographic style and 
lectric power for instruments, air is intended for use by electric com- 
umps, work lights, ventilation fan, panies and electrical contractors as 
nd auxiliary equipment. A 250- 4 general purpose information piece 
pot power cable permits wide sep- in connection with promotional ac- 

ation between trailer and van. tivities on electric house heating. 


A DELTA GROUNDED TRANSFORMER 


will usually SAVE SPACE AND MONEY 
when a grounding transformer is required. 
Technical information and list of manufacturers 


licensed under U. S. Patent No. 2,488,628 and 
Canadian Patent No. 479,050 will be sent on request. 


H. L. HOEPPNER 
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Park Ridge, Ill. 
211 Imperial St. 


The advantages of electric heat 


I LIKE ELECTRIC HOME HEAT- 
The Air Sampling Unit includes ING,” published by the Channing 


FANNER 


“Trademark 


Superformed 
Products 
tA 


“We like to do business 
with the Fanner Superformed 
Folks”. .. PURCHASING AGENT 


“Our transmission-line 
construction is done ona bid- 
job’ basis. But we insist on 
reliable sources for every uae 
of work and equi re ee 
because we must protec 
customer service and large 
Sega en a relatively 
small item, like Contes 
materials... we find that the 
Fanner folks, both Factory 
and Agent, are the kind we 
like to deal with. They meas- 

ure up .- af Quality, ney 
ice, Performance... and, 

ibe all, INTEGER 
No one knows better, ee 

a Purchasing Agent, ee 
Who” among the Suppl P 
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‘‘PROTECTIVE TWIST”? 


ARMOR RODS... 
Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T& D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 
PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co. 


Brookside Park—Cleveland 9, Ohio 
Division of Textron, Inc. 
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NO MORE 
DARK STREETS! 


Save 
UP TO 


$50,000 
PER 
YEAR 


uae 


REAKABLE 


Fiberglass 
STREET LIGHT 
GLOBES 


¢ Shatterproof 
¢ Lightweight 
¢ Weatherproof 


Over 10,000 in use by leading 
Utilities and Municipalities 


Now...an unbreakable fiberglass street 
light globe that defies even the most vi- 
cious vandalism. These new Plastic Age 
globes answer the most rigid requirements 
for an outdoor light globe. Excellent light 
transmission properties. Save replacement 
time — eliminate hazards to pedestrians, 
automobiles and utility work crews. Weigh 
1/10th as much as a glass globe. May be 
stacked one into the other without ware- 
house breakage. 


Available for all major types of luminaires. 


- NO BREAKAGE 


FROM BB‘S, 
PELLETS, 
OR ROCKS 


No penetration from rocks, 


BB’s or pellets. Small arms 
fire will enter but not shatter. 
Chopped glass fibers at hole edges tend 
to reseal to prevent insect entry. 


WRITE TODAY FOR DETAILS 


Complete brochure 
and order information 


available on request. 


COMMERCIAL PRODUCTS DIVISION 


PLASTIC AGE SALES, INC. 


14300 DAVENPORT ROAD 
MINT CANYON, CALIFORNIA 
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NEW PRODUCT 


DESIGN 


Heavy Duty Cutouts 


Type HX heavy duty cutouts in 
100 and 200 amp load ratings on 
single insulator mountings or 
NEMA station post insulator 


Calibrator 


Fisher-Pierce Series 6100 Cali- 
brator provides a fast, efficient 
method of adjusting photoelectric 
streetlight controls to operate at a 
desired foot-candle level. Inter- 
changeable front allows for all types 
of control mountings. Blue light in- 
side simulates actual operating con- 
ditions of North-oriented control 
and light level can be controlled by 
rheostat. May be used as a lab unit 
or in a truck for field tests. 


Circle item +25 on reply card 


mountings have been introduced by 
the James R. Kearney Corp. De- 
pendable interruption over the full 
fault range is achieved by a highly 
efficient combination of expendable 
cap and small bore cartridge. In- 
terrupting capacities are 10,000 
amps at 7.8 kv, 8000 amps at 15 kv, 
and 6000 amps at 27 kv in the 100 
amp rating, and 12,000 amps at 7.8 
kv and 10,000 amps at 15 kv in the 
200 amp rating. Self aligning high 
pressure silver plated contacts have 
high thermal capacity, while con 

trolled spring loading of lower hinge 
assures positive ejection of fuse: 
cables. High leverage pull ring may 
be operated with a standard swite 
stick. 


Circle'item +24 on reply card 


Pad Mounted Transformer 


PMT Series transformers 
Kuhlman Electric Co. offers p 
mounted transformers designed f 
residential underground distribu 
tion systems. Transformer is com 
pletely protected and has separatt 
low and high voltage compartme! 
in the cabinet. PMT operates at I 
nameplate capacity, while an oil im 
mersed load breaking primary sé 
lector switch allows sectionalizin; 
at each unit to isolate cable fault 
and maintain service during repaitt 


Circle item +26 on reply card _ 
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Thick-Wall Laminated Tubing 


Thick-walled, paper backed Mi- th 
carta® tubing giving high strength, SOME YG | 


300d electrical properties, freedom 
rom cracking and resistance to 
moisture is available from Westing- eee 


20use Electric Corp. for such uses 
as lightning arrester barriers and 
‘use tubes. For such uses it is equiv- 
alent in performance to cloth based 
naterials. Guaranteed crackfree up 
0 one inch wall thickness, it can be 
nachined and threaded with as 
nany as 28 threads to the inch. 


Circle item #27 on reply card 


urrent Transformer 


| Allis-Chalmers has introduced a 
ghtweight epoxy resin current 
jansformer (Type TWM) for in- pape me nee 

Be icicd ta light-duty metering. Fj ft t t * 

esigned in four current ratings— i} My ft / 
30:5, 400:5, 600:5 and 800:5; it may a S Ww a Ggou wan NM a UE hone 
2 mounted vertically, horizontally, 
rt inverted. Easily adapted for con- ° ° ° / 
4 type hoolsup, it may be used || WAAL YOu get in B&O Bituminous: 
h two or three wire, single and 

plyphase circuits. Can accommo- 
ate two 750 MCM or three 500 
ICM cables. 


ri LAN 


; 
' 


Sure, bituminous coal is power- 
Circle item #28 on reply card packed—it’s prepared to suit any 
industrial utilization—its source is 
most convenient to industry. But, 
bituminous gives you the extra that 
no other fuel can—nearly inexhaus- 
tible reserves, always available ! 


MINOUS COALS FOR EVERY PURPOSE 
Ask our man! BALTIMORE & OHIO RAILROAD 
BALTIMORE 1, MD., Phone: LExington 9-0400 


| 
7 
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and 


RUGGED 


Consider the many features of this 
NEW S&R 7S SERIES 


Designed and engineered specifically for tension stringing . 
weight — extremely rugged. 


. . light- 


Sheave has permanently bonded Type GNA Neoprene lining — pro- 
vides maximum protection to conductor. Sheave is mounted on 
shielded ball bearings. 


All high strength aluminum alloy rib reinforced construction with built- 
in conductor guard and handles. Drop forged fittings. Safety locking, 


hinged side strap. 
35,000 Ibs. ultimate strength. 


Sizes through 28" diameter . . . for all 
conductors through 1,780,000 C.M. 


Complete Catalog on Request 


ENGINEERS AND MANUFACTURERS 


First and Broad Streets 
CHATTANOOGA 2, TENNESSEE 
Telephone AMherst 7-1273 
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Resistance Test Set 


A series of instrements for mea: 
uring the resistance of electric: 
grounds in power circuits has bee 
announced by Associated Researcl 
Inc. Vibroground series include 
three models which provide dire 
readings. Light weight, self-cor 
tained, battery-operated vibrate 
power supply has improved por 
ability and dependability. Range 
as low as 0-300 ohms and up to | 
3000 ohms. 


Circle item #29 on reply card 


AS bs 


, 22 


Bore 
RonND ay 


«fs 95 
bad 


Stirrup Clamps 


Available from Bodendieck, 
series of stirrup clamps which cz 
be applied to primaries with h 
sticks feature simplicity and re. 
ance on proven design. All mode 
have same line sizes. All bails a: 
formed of bar stock and the en 
are coated with connection grea 
before being compressed in wi 
hex dies on a 40-ton punch pre; 
Available in aluminum or copp: 
base alloy models. 


Circle item +30 on reply card 
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Closing Mechanism 


Amplitork stored energy closing 
mechanism which insures positive 
pene even under maximum fault 

onditions is available on Allis- 
Chalmers line of low voltage switch- 
Bear, 5- and 15-kv metal clad 
switch-gear, and frame mounted oil 
circuit breakers. Assures fast clos- 
ing to guard against arcing and con- 
bequent contact erosion, even when 
plectro-magnetic forces tend to op- 
bose positive opening. 


Circle item #31 on reply card 


gine Generators 


Maxi-watt design incorporated in 
Vinco® engine generators provide 
aximum power for heavy induc- 
ve load beyond the effective ca- 
acity of other generators of like 
ze. Rated at 4000 watts, they will 
art a 3 hp motor under full rated 
jad, or will carry a 4000 watt load 
lights on a single 115 or 230 v 
reuit. Idler control provides fuel 
vings. Available in electric, man- 
il or remote starting models. 


_ Circle item +32 on reply card 
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Now line crews can apply 
ground-line pole preservative 


POL-NIU 
PAK 


Convenient, envelope-type 
ground-line treatment 


bandage for quick application wherever needed 


Enlist your line crews in a system- 
wide effort to get longest service life 
from standing poles. With Chapman 
Pol-Nu Paks carried as standard 
equipment on service trucks, crews 
can apply ground-line preservative 
treatments to poles. 

This convenient pole preservative 
bandage comes as a factory-sealed 
envelope containing Chapman Pol- 
Nu, the original grease-type penta- 
chlorophenol preservative. Applied 
as shown in the steps below, it pre- 
vents errors and assures adequate 
Pol-Nu at the ground-line to restore 


Slit Pol-Nu Pak on three 
sides to expose preservative. 


natural loss of preservative in this 
critical area, resulting in many years 
of additional pole life. 

Pol-Nu Paks are available in sev- 
eral sizes and, because of their con- 
venience, are sometimes preferred for 
all ground-line treatment work. How- 
ever, Chapman Pol-Nu in bulk con- 
tainers and the Pol-Nu Bandage- 
Maker for preparing pole bandages 
in the field offer economies where 
many poles are to be treated. For 
information on both methods, using 
your own crews or contractor-ap- 
plicators, mail the coupon below. 


Wrap bandage around pole Back-filling completes job, 
at ground-line and staple. assuring longer pole life. 


CHAPMAN CHEMICAL COMPANY 
Leading manufacturer of wood preservatives e Memphis 1, Tenn. 


Palo Alto, Cal. e Portland, Ore. 


e Minneapolis e Charlotte, N.C. 


MAIL COUPON FOR COMPLETE DATA 
Chapman Chemical Company 
P. O. Box 138, Memphis 1, Tenn. 


Please send data on Pol-Nu Pak and 
information on extending pole life to: 


Name 


Company 
Address 


O 


GALVANIZED 
STEEL STRAND 
HAS ALL 


1. Strength 

2. Workability 
3. Ruggedness 
4, Long Life 
5. Economy 


When you select a size and grade of 
strand for a specific job you want to 
know that it meets every requirement 
of that job. You want ample strength 
to sustain the ultimate load—plus an 
adequate safety factor. You want. pli- 
ability for ease of working in the field. 
You want ruggedness to withstand the 
abuse which may be encountered dur- 
ing and after installation. You want 
long, dependable life. And, you want 
reasonably low first cost and low main- 
tenance costs. 

For more than 50 years Crapo Gal- 
vanized Steel Strand has consistently 
demonstrated its ability to more than 
meet all of these requirements. Proof 
of its reliable performance is to be 
found in the case histories of over- 
head power and communication lines 
throughout the country. 

Crapo Galvanized Steel Strand is 
fully protected against corrosion by 
heavy, uniform, dense coatings of com- 
mercially pure zinc tightly bonded to 
the individual wires. All grades and 
sizes are available in A, B and C 
weights of coating. 


For details, ask our dis- 
tributor or write direct! 


INDIANA 


STEEL & WIRE 
COMPANY, INC. 


Muncie, Indiana 
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POWER 


Florida Power Elevates Two To Board, Elect VP 


Gracy 


The Florida Power Corp. has in- 
creased its board to 11 members 
with the election of J. Shirley Gracy 
and H. K. McKean, senior vice pres- 
idents of the company. At the same 
time, Lawrence D. Brumit, acting 
comptroller, was named vice presi- 
dent and comptroller. 

Mr. Gracy, who has been with the 
company since 1927, has executive 
responsibility for industrial rela- 
tions, sales and division operations. 


McKean 


Brumit 


He was first elected a vice president 
in 1947. ; 

Mr. McKean has headed engi- 
neering activities for the company 
since 1946. He has been vice presi- 
dent in charge of operations since 
1953. 

A 38-year veteran of the organi- 
zation, Mr. Brumit has served as 
comptroller since early last year 
He previously had served as assist+ 
ant comptroller for four years. 


Fairman To Get Professional Engineers Award 


James F. Fairman, senior vice 
president, Consolidated Edison Co., 
has been selected to receive the 
1960 National Society of Profession- 
al Engineers Award for outstanding 
service to the profession. 

Formal presentation of the award 
will be made at the Society’s annual 
meeting in Boston, June 11. 

The Award cites Mr. Fairman for 
his “outstanding performance and 
originality in utility system design 
and operation, responsible citizen- 
ship in national defense, pioneering 
leadership in the development of 
nuclear energy for peaceful pur- 
poses, and continued initiative in 
the advancement of the engineering 
profession. 


riffith Elected Riley Chairman 


Louis E. Griffith was elected 
‘hairman of the Board at the 48th 
nnual meeting of stockholders of 
ley Stoker Corporation which 
ras held recently. Mr. Griffith was 
enamed General Manager and 
lected Vice President in addition 
> Board Chairman. 

Robert K. Griffith, formerly Vice 
resident and Treasurer, was elect- 
d President and Treasurer. He 
ucceeds Louis E. Griffith as Presi- 
ent. 

Alexander L. Mitchell was ap- 
ointed a Vice President. He has 
ad charge of the Chicago Office, 
nd will now supervise operation 
f the Chicago, Cincinnati, Kansas 
‘ity, St. Louis and St. Paul offices. 


L. E. Griffith 
Chairman 


R. K. Griffith 
President 


MEN OF POWER 
BRIEFS 


TILITIES 


|George R. Woehler, vice presi- 
ent and comptroller of Southern 
hdiana Gas and Electric Co. has 
een elected to the board of direc- 
rs of the company. He succeeds 
dmund F. Ortmeyer. 
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Hemmenway To Arthur R. Mogge, Inc. 


Donald L. Hemmenway, former 
senior technical editor of Electric 
Light and Power, has joined Arthur 
R. Mogge, Inc., as technical director. 

Mr. Hemmenway will work par- 
ticularly with electrical manufac- 
turing accounts of the Chicago ad- 
vertising agency. 

A graduate of Northeastern uni- 
versity, Mr. Hemmenway spent 
many years in distribution engi- 
neering with electric utilities in 
New England. He joined Westing- 


SPECIALIZED TULSA, WINCHES 


UTILITIES 


house Electric Corp. in 1945, where 
he served as an editor on the West- 
inghouse Engineer, and later, in 
technical publicity for that com- 
pany. He moved to Electric Light 
and Power in 1951. 

In his new position, he will act 
as technical advisor working on 
advertising and promotional ma- 
terials for G&W, A. B. Chance, 
Wagner Electric, and Sangamo, 
long time clients of Arthur R. 
Mogge, Inc. 


FOR 


Tulsa Utility winches are furnished with extended shaft 
and optional bayonet niggerhead. Safety factors 
are higher than S.A.E. specifications. 
Gear box cover is removable from the top for easy 
-~— inspection or dis-assembly when necessary, 
| without” removing utility body. Winch is manufactured of 


the finest materials and expert wermans >: 
Sizes and models for all applications. 
See your nearest Tulsa distributor. 


TULSA WINCH 


zy DIVISION OF VICKERS INCORPORATED 
TULSA, OKLAHOMA 
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MEN OF POWER BRIEFS 


UTILITIES (Cont'd) 


The board of directors of Merri- 
mack-Essex Electric Co. has elected 
Edward C. Bower president of the 
utility. He succeeds Newell A. 
Clark who retired after 39 years 
service. 


Oklahoma Gas and Electric Co. 
has named James E. Mailer vice 
president and Arkansas division 
manager. He replaces Morgan 
Wright, who retired. Also promoted 
was Wayne A. Parker, who becomes 
general superintendent of construc- 
tion. 


Willard S. Wilder, Electrical En- 
gineer for Wisconsin Electric Pow- 
er Co., has been named to the 
honorary grade of Fellow in the 
American Institute of Electrical En- 
gineers, for “contributions to the di- 
rection of design of power plants, 
transmission and distribution facil- 
ities of a large public utility.” 


R. N. Robertson has been pro- 
moted to director of the residential 
development department of the 
Florida Power Corp. He succeeds 
C. W. Ailstock, who retired after 
31 years in sales work for the 
Florida utility. 


Harold P. Rodes, president of 
Bradley University and Q. W. Wel- 
lington, vice president of operations, 
Central Illinois Light Co. have been 
elected to the Illinois utility’s board 
of directors. 


Newest director of the Southern 
Indiana Gas & Electric Co. is 
George R. Woehler, vice president 
and comptroller of the company. 
He has been with the utility for 40 
years. 


Thomas Mickewich has been 
named to succeed Harvey C. Patter- 
son as manager of the Skowhegan 
District of Central Maine Power 
Company. Mr. Patterson retired 
after 50 years of service. 


Central Hudson Gas & Electric 
Corporation has announced that 
Jack A. McEnroe has been ap- 
pointed assistant treasurer of the 
company. 
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Walter G. McKie, general sales 
manager of Rochester Gas and 
Electric Corp. and chairman of the 
Better Light Better Sight Bureau 
has announced that Arthur C. Barr, 
manager of product planning and 
development, G-E Large Lamp De- 
partment, has been appointed to the 
executive committee of the bureau. 
Others on the executive committee 
include J. T. Coatsworth, EEI; E. O. 
George, Detroit Edison; L. P. Pleas- 
ants, Sylvania Lighting Products; 
H. E. Plishker, Westinghouse; and 
H. A. Stroud, Monongahela Power 
Co: 


Miss Ruth Morris, home lighting 
specialist, Georgia Power Co., and 
S. J. Andre, sales engineer for the 
company’s Atlanta division, have 
been named Georgia section win- 
ners of the Illuminating Engineer- 
ing Society’s annual lighting con- 
test. 


Lowell P. Mickelwait has been 
elected to the board of Puget Sound 
Power & Light Co. 


B. C. Electric has announced the 
promotion of Ted Collins to the post 
of superintendent of electric gen- 
erating stations. He fills the job va- 
cated by the retirement of Clarence 
Arnott. 


Marion G. Miller, vice president 
of West Penn Power’s parent com- 
pany, The West Penn Electric Co., 
has been elected to the board of the 
subsidiary organization. 


Three executive changes have 
been made by Central Hudson Gas 
and Electric Corp.: Edwin T. Strong 
has been appointed manager of new 
business development division, Rol- 
and C. Becker is assistant to the 
vice president, and William E. Van- 
Wagenen has been named district 
resident manager for the Pough- 
keepsie and central, northern, and 
eastern Duchess county areas. 


Vice President Vincent P. Mc- 
Devitt has been elected to the board 
of the Philadelphia Electric Co. 


Northern States Power Co. has 
appointed James E. Stoddard sales 
manager—St. Paul division. 


CONSULTANTS 


John B. Kelly has been appointe: 
assistant to the executive vice pres 
ident at Burns and Roe, Ine. In ad 
dition to other duties, he will co 
ordinate foreign operations of th 
company. 


Fred W. Argue, President Ston 
& Webster Engineering Corpora 
tion, has announced the appoint 
ment of George W. Letteney as as 
sistant treasurer of the company. H 
is an 18-year veteran with Stone ¢ 
Webster. 


At Ebasco, Services Inc. M. I 
Clough has been named northeas 
regional manager, operating out ¢ 
the New York office. At the sam 
time, Robert Breckenridge, senio 
marketing consultant, and Robe 
W. Self, insurance consultant, hav 
joined the staff. 


Frank Freeland has joined th 
rate department of Commonwealt 
Services, Inc. 


MANUFACTURERS 


William J. Herrmann is the nal 
general manager of the Tulsa Wine 
division of Vickers Inc. 


Norman E. Shipley has been ay 
pointed sales manager of tk 
Thomas Works, H. K. Porter Cc 
Inc. | 


Recently elected vice president | 
Hathway Instruments, Inc., wi 
Warren D. Tilton. He is also gener 
manager of the Denver division. — 


J. C. Friedrich has been nam 
vice president in charge of mani 
facturing of the James R. Kearnt 
Corp. 


announced the appointment of P¢ 
E. Taylor as southern regional 
ager. He will headquarter at Ra 
mond, Miss. 


Better Light Better Sight Bur 
has announced the appointmen 
Arthur C. Barr to the: executi 
committee. He is manager of pro 
uct planning and development 
G-E’s large lamp division. p 

(Continued on page 130) |. 
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SUPPLY 


4 FACILITIES 


fecognize Lower Noise-Level Needs 


Nestinghouse Tests for Future Requirements 


To meet present and future needs 
or reduction of vibration and noise 
manating from rotating electrical 
quipment, Westinghouse Electric 
‘orp. has constructed a 30- by 30- 
y 18-ft semi-anechoic chamber 
vhich will accommodate motors up 
0 1500 hp. The sound room is 
quipped with instruments and ac- 
essories to measure and record 
oth sound pressure and vibration 
lata down to extremely low values. 

The new facility is designed with 
“iberglas wedges to absorb the 
nergy for the frequency compo- 
ents above 100 cps, the lowest fre- 
juency of any major importance on 
lectric motors. 

The motor under test is isolated 
rom the test floor and walls by an 

ertial block which has a mass 

any times that of the machine. 
‘he inertial block also provides a 
oundation with very low ambient 
ibration, necessary for accurate 
libration measurements. The block 
‘as a natural frequency of four cps, 
reighs 70 tons, and is dimensioned 
Dd that the test equipment can be 
bntered in the chamber. 

The room is provided with facil- 
ties for handling 5000 cfm of fil- 
ered air. Sound traps prevent ven- 
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ing the chamber while a continuous 
strip-type filter insures the presence 
of clean, pure air. 

The instrument room adjacent to 
the chamber contains all the equip- 
ment necessary to gather and re- 
cord the basic data. By use of sound 
and vibration calibrators along with 
an analyzer, containing filters which 
can be selected down to a pass band 
of two cps, and a digital counter, it 
is possible to accurately determine 
the frequency components and their 
magnitude. 


Instrument Transformer 
Production Expedited By A-C 


Production of quality instrument 
transformers has been expedited at 
Allis-Chalmers Pittsburgh Works 
with the installation of several new 
toroidal winding and taping ma- 
chines. 

This precision equipment can fab- 
ricate various size transformer coils 
ranging between 14 inch OD down 
to 1% inch ID. Its versatility also 
includes simultaneous winding of 
two different sizes of wire. 


constantly on the job 


_ bringing cities, town 


in erection and mai 


ance of distribution 


3 


_lines. All Hoosier 


work is backed by over 

~ 40 years of continuous, 
dependable service to 

the electrical industry 


and its consumers. 


OOSIER 


ENGINEERING CO. 


1350 HOLLY AVE. e COLUMBUS 8, OHIO 
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Copes-Vulcan Expands 


Continuing growth has forced the 
expansion of manufacturing facili- 
ties of the Copes-Vulcan division of 
Blaw-Knox Co. The division is mov- 
ing into additional leased space for- 
merly occupied by the Erie Re- 
sistor Co. plastics division in Erie, 
Pa: 

Production of some of the parts 
for Copes-Vulcan’s line of power 
plant equipment and of valves for 
nuclear power installations are be- 
ing transferred to the new location. 
Division offices and principal man- 
ufacturing facilities remain in the 
current location. 


PRODUCTION BRIEFS 


C & D Batteries’ plant in Penns- 
burg, Pa., has been expanded to 
develop and manufacture automati- 
cally regulated power sources. E. E. 
Moyer has been selected to head 
research and development at the 
expanded plant. 


The first distribution transformer 
plant to be built in Texas by a major 
manufacturer is scheduled to be 
opened about June 15. According 
to Clyde W. Shaw, executive vice 
president of the R T & E Corp., the 
company expects that the southwest 
market will offer this plant double 
the growth potential of any of the 
firm’s manufacturing facilities. 


Edwin L. Wiegand Co., manufac- 
turer of Chromolox electric heating 
elements and equipment, has ac- 
quired Barber Infared Associates 
as a subsidiary. The new division 
will be known as Radcor, Inc. The 
new facility will specialize in the 


production, design, and applicatio 
of complete electric infared oven: 
low temperature furnaces, radian 
space heaters, fluid heat-transfe 
systems, and asphalt heating equir 
ment. 


Sales Briefs 


Federal Pacific Electric Co. is moy 
ing its Boston Customer Servic 
Center to expanded facilities i 
Norwood, Mass. The new facilit 
will house integrated engineerin; 
field service, production, warehous 
ing, and sales departments servin 
local electric equipment markets i 
New England. 


Kerrigan Iron Works Co., manufa 
turer of lighting standards an 
equipment, and a_ subsidiary ‘ 
Rockwell-Standard Corp., has al 
nounced the following new reprt 
sentatives: Berry-Rochi, Inc., Lon 
Island City, N. Y., to cover Ne 
York City and Long Island; R. ¥ 


G-E “COMPACT ISOKRAFT* 50” CAPACITORS OFFER 


ee 


General 


than 900 Ibs. 


1200 KVAR, U 


Electric’s 
KRAFT 50” capacitors help speed equipme: 
installation. These new 50-kvar units, the lighte 
and smallest available, make possible a switcht 
1200-kvar, three-segment cluster equipmes 
weighing only 2300 lbs. Designed for installativ 
flexibility, the equipment is suitable for install 
tion in three segments or it can go up the pc 
in one piece. The heaviest segment weighs. le 


Available in 900- and 1200-kvar ratings, t 


new “COMPACT ISK 


new three-segment cluster equipment takes I 
time to install. Capacitor units are factory asse! 
bled and wired in three racks. Each rack cc¢r 
tains all of the capacitors in one phase. Only. tt 


*Trademark of the General Electric Co, 


Nitscher Co., Inc., Buffalo, N. Y., 
or New York state; Baynes, Inc., 
lartford, Conn., Connecticut and 
outhwest Massachusetts; P. M. 
Yreyfuss & Son, New Shrewsbury, 
{. J., for New Jersey; J. J. Gorman 
‘o., Detroit, for the state of Michi- 
an; Charles C. Laney Agency, 
tichmond, state of Virginia; and 
*; D. White Co., Boston, for the 
Yew England states. 


farold L. Rush, Doraville, Ga., has 
een appointed sales representative 
or RT&E Corp. He will represent 
he company in Tennessee and the 
jpper two-thirds of Georgia. 


tharles Roberts Associates Inc., 
aarketing and distribution consult- 
ng firm, has become affiliated with 
basco Services Inc. The new firm 
vill continue to operate under its 
resent name and from the present 
ocation in New York. The services 
f the new affiliate will complement 
ose provided by Ebasco’s man- 
ement consulting division in sales, 
arketing, and public relations. 


IN ONE PIEC 


connections between the three phases, line con- 
nections, plus control power connection for 
switched equipments are required in the field. 
Switched equipments include three, single-phase 
capacitor switches and a control wiring junction 
box mounted on the center segment. 


For complete information, contact your nearest G-E 


pparatus Sales Representative, or write for bulletin 
GEA-7061, to General Electric Company, Section 445-33, 
chenectady 5, New York. 


Progress /s Our Most /mportant Product 


ENERAL @@) ELECTRIC 


IMPULSE TESTED 


Eisler has built transformers 
of all types for 38 years, and 
there’s a complete range 
available up to 500 KVA. 
Our engineering staff will 
welcome the opportunity of 
working with you on your 
standard and special re- 
quirements. 


DRY TYPE and LIQUID FILLED * STANDARD and SPECIALS 


EISLER TRANSFORMER COMPANY, INC. 


Division of Eisler Engineering Co., Inc. 
20 NORTH SALEM STREET, DOVER, NEW JERSEY 


: Recently elected vice president: 
P & K OUTDOOR LIGHTING REPORT : 


at Westinghouse Electric Corp. are 
Marshall K. Evans, named vice 

president and director of manage 
the Modern Trend ment services, and P. T. Lagrone 
“4 named vice president in charge o: 
Nn the company’s southeastern region 


LO W LEVEL Alco Products, Inc., has an 
LIGHTING nounced the appointment of Dr 

Walter K. Stromquist as chief o 
plant systems engineering in the 
company’s nuclear power engineer 
ing department. He will be respon 
sible for the design of component, 
and instrumentation for the pri 


mary and secondary systems of nu 
clear power plants. 


The appointment of John F. Me 
Kiernan to the position of distrie 
manager of the eastern territory fo: 
the Triangle Conduit & Cable Com 
pany has been announced. In thi 
new capacity, Mr. McKiernan, for 
merly applications and sales engi 
neer for the North Central Distrie 
will handle the sale of the com 
pany’s electrical wire cable and con 
duit products in this. area. 


Marvin Gunter has been appoint 
ed district manager of Microwav: 


: fee - : & Industrial Product Sales for Me 
TOP PHOTO: Location: Fairleigh Dickinson University, Madison, N, J. Electrical Consultant: H, L. Sykes torola Communications & Electron 


LOWER PHOTO: Location: Rath Park, Franklin Square, L. |., N. Y.+ Architect: Herbert D. Phillips ‘ 
Consulting Engineers: Barstow, Mulligan & Vollmer ICs; Inc., for the southern states. 


E234 CIRCLElux DAVITS & POSTS 


modern lighting at a realistic cost 


Here are two contemporary outdoor lighting installations — 
one an all new municipal swimming pool and recreational area 
—the other, a prominent New Jersey University. Both chose 
the P&K all aluminum CIRCLElux lighting package to illumi- 
nate and compliment their roadways, walkways, landscape and 
architecture. 

The sweeping lines of the P&K CIRCLElux davit blend with the 
modern one story architecture of the Rath Park Swimming Pool. 
Yet, the modern, but stately, design of the P&K CIRCLElux 
post is in good taste with the traditional architecture of Fair- 
leigh Dickinson University. The CIRCLElux lighting package 
is the correct low level lighting choice to compliment almost all 
types of architecture. 

The P&K CIRCLElux is available in a wide range of davit styles 
and mounting heights. The post is available in one basic design 
but at various mounting heights and with the CIRCLElux you 
have a choice of three light sources — incandescent, mercury 
vapor and fluorescent. This combination of luminaires and 


HELP WANTED : 
UTILITY ENGINEER -ECONOMIST 
—Graduate engineer with analytical ex- 
perience in public utility economics, 
rates and regulation; for semi-senior 
position in consulting engineering office: 
Location New York City. Address Box 
5151, ELECTRIC LIGHT & POWER; 
6 No. Michigan Ave., Chicago 2, Illinoisi 


AMAZING, RECHARGEABLE FULL SIZE FLASH: 


avis OF Eee will enable you to specify “packaged” lighting LIGHTS AND LIFETIME BATTERY | CARTEIREEy 
units. is means easier specifying by using matched compo- 

nents which in turn can customize your lighting projects. BURN LONGER and BRIGHTER 
Send in your reservation now for the new CIRCLElux catalog. END BATTERY COSTS! | 


No more dead batteries! At last... @ | 
line of the world’s most powerful, full size 
flashlights and battery cartridges. Can be 
recharged as needed. For further infor- 
mation about this tremendous cost saver, | 


PFAFF & KENDALL sa Founpry sST.. NEWARK 5, N. J. write: 


BRANCH SALES OFFICES: MIAMI, FLORIDA; BURLINGAME, CALIFORNIA Geni Wonder Products, Inc. 
IN CANADA: POWERLITE DEVICES, LTO., TORONTO, MONTREAL, VANCOUVER Dept. B, Chatham, N. Y. ra 
EXPORT REPRESENTATIVE: PHILIPS EXPORT CO., NEW YORK, N. Y. ee 
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. . . To The Editor 


ear Mr. Garrett, 
Having read your editorial in 
ectric Light & Power for April 
1960, I am interested in bringing 
is to the attention of the Editorial 
aff of Spartan Engineer, a student 
iblication on the Michigan State 
niversity Campus. 
The Spartan Engineer is edited 
students of the Engineering Col- 
se, who are attempting to develop 
eir journalistic abilities as extra 
rricular work. I have the priv- 
ge of being Alumni Advisor to 
e staff. 
Your editorial so well sets forth 
e ideas, which I have attempted 
convey to the staff of Spartan 
igineer, that I would not only like 
call it to their attention but 
muld request permission to have 
em quote from it in their publica- 
mn. 
Will you kindly grant such per- 
ssion. 
H. J. Plumb 
Consumers Power Company 

rmission granted. We hope the 
artan engineers of the future take 
problem to heart. We need more 
neers who'can write intelli- 
tly. 


ar Mr. Garrett, 
ay I call attention to an error in 
r April EL&P News and Per- 
ctive. In the item on Page 7 of 
t issue, under Management 
w, telling about our application 
i a lower rate for school and 
rch heating, you use the figure 
-cents for each kwh...” The 
rect figure as shown in our re- 
e is 1.5 cents. 
Robert B. Van Atta 
Supervisor of Publicity 
West Penn Power Company 
e 
r Mr. Garrett, 
was glad to see on your April 
sue, the reprint of the cover of 
Bridge of Eta Kappa Nu’s re- 
number. The education of the 
ineer-Scientist—prepared to 
t the challenges of the future— 
Wst differ markedly from the ex- 
ag pattern. Mr. Schroeder’s cov- 
®s a help in this direction! 
Pierre M. Honnell 
Professor 
Washington University 
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DIGS HOLES 


PORTABLE POWER 
SETS POLES 


FOR ACCESSORIES 
AND TOOLS 


Sess 


The Highway “SHC” earth-boring machine can be easily 
mounted on the “Blue Ox’’ vehicle or heavy-duty truck. 
The compact unit connects to the transfer case with a 
single drive shaft. Easily available controls allow one-man 
operation. Highway’s exclusive telescoping derrick enables 
75’ poles to be set. The ‘SHC’ machine digs holes from 
9” to 36” in diameter, 20’ deep. 


YOUR' MOTOR 
GENERATES 110-120 
AC FOR “PLUG-INS” 


Now you need not carry special 
generator units for ‘‘on the job" elec- 
trical power. Your Highway Generac 
unit gives you mobile power—mounted 
under the truck's hood and taking its 
power directly from the prime mover. 
This integral electrical generator gives 
you 110-120 AC current when and 
where you need it. Its uses are un- 
limited—see the picture above for an 
example. Write for compiete informa- 
tion today! 


UTILITY DIVISION 
HIGHWAY TRAILER COMPANY 


HEADQUARTERS: STOUGHTON, WISCONSIN 


Manufacturers of Public Utility Bodies @ Earth-Boring Machines @ 
Pole and Cable Reel Trailers @ Winches @ Power Take-Offs @ 
Service Accessories @ Commercial Trailers @ Dry-Bulk Haulers 
®@ Cargo Containers — Land, Sea and Air 
® SALES AND SERVICE IN PRINCIPAL CITIES 
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May 19-20—Pennsylvania Electric Associa- 
tion, Transmission and Distribution Com- 
mittee, Berkshire Hotel, Reading, Pa. 


May 23-25 — Northwest Electric Light and 


Power Association, Business Develop- 
ment Conference, Chinook Hotel, Yaki- 
ma, Wash. 


May 24—Electric Companies Public Informa- 
tion Program, Mid-Atlantic Regional 
Meeting, Rochester Gas and Electric 
Corp.'s Employee Center, Rochester, 
INB AE 


June 2-3—Southeastern Electric Exchange, In- 
dustrial Power Sales Conference, Battery 
Park Hotel, Asheville, N. C. 


June 5—Electric Companies Public Informa- 
tion Program, Steering Committee Meet- 
ing, Atlantic City, N. J. 


June 6-8—Edison Electric Institute, Annual 
Convention, Atlantic City, N. J. 


June 15-17—National Committee for Utilities 
Radio, 1960 Annual Meeting, St. Pe- 
tersburg, Fla. 


June 19-24—American Institute of Electrical 


Engineers, Summer General Meeting, 
Chalfont-Madden Hall, Atlantic City, 
NGS 


September 7-9—Northwest Electric Light and 
Power Association, Annual Convention, 
Glacier Park Lodge, Glacier National 
Park, Mont. 


September 28-30—Indiana Electric Associ- 
ation, 51st Annual Convention, French 
Lick-Sheraton Hotel, French Lick, Ind. 


October 5-7—Wisconsin Utilities Association, 
Electric and Gas Sales and Operating 
Sections Convention, Schroeder Hotel, 
Milwaukee, Wisc. 


October 9-14—American Institute of Electrical 
Engineers, Fall General Meeting, Morri- 
son Hotel, Chicago, III. 
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